PILs Project Summary report: Ensuring the Readability, Understandability and Efficacy of Patient Information Leaflets by Wilson R et al.
Sowerby Centre for Health Informatics at Newcastle (SCHIN), University of Newcastle, 
Primary Care Development Centre, Newcastle General Hospital, Newcastle upon Tyne NE4 6BE 
Telephone:  +44 (0) 191 256 3100;  Fax: +44 (0) 191 256 3099;  Internet:  http://www.schin.ncl.ac.uk/ 
 
 
 
 
PRODIGY Phase Two 
PILs Project Report: Ensuring the Readability,  
Understandability and Efficacy of the Phase Two 
Prodigy Non-Drug Advice Leaflets/PILs (Patient 
Information Leaflets) 
Produced by: Rob Wilson  
Produced for: NHS Executive (Primary Care Branch) 
Circulation Status: General public 
Date: November 1998 
Version: Final 
 
Sowerby Centre for Health Informatics at Newcastle  
 
PRODIGY Project report 
 
 
Phase Two PILs Readability - E 
 
Sowerby Centre for Health Informatics at Newcastle (SCHIN), University of Newcastle, 
Primary Care Development Centre, Newcastle General Hospital, Newcastle upon Tyne NE4 6BE 
Telephone:  +44 (0) 191 256 3100;  Fax: +44 (0) 191 256 3099;  Internet:  http://www.schin.ncl.ac.uk/ 
 
Sowerby Centre for Health Informatics at Newcastle  
REPORT INFORMATION SHEET  
Reference: R-29 Publication date: November 1998 
Title: PILs Project Report: Ensuring the Readability, 
Understandability and Efficacy of the Phase Two Prodigy 
Non-Drug Advice Leaflets/PILs (Patient Information Leaflets) 
Short Title: Phase Two PILs Readability 
Project: PRODIGY Phase Two 
Produced by:  Rob Wilson 
PILs Report 
Authoring team: 
Rob Wilson, Tim Kenny, Jill Clark, Dave Moseley, 
Lynn Newton, Doug Newton and Ian Purves 
Produced for: NHS Executive (Primary Care Branch)
Circulation Status: General public 
Version: Final 
 
More information about the PRODIGY project at:  http://www.schin.ncl.ac.uk/prodigy/ 
Enquiries: contact prodigy-enquiries@schin.ncl.ac.uk 
PRODIGY Project report 
 
 
Phase Two PILs Readability - E 
 
© Sowerby Centre for Health Informatics at Newcastle,   November 1998  
 
Page 1 of  82 
 
Executive Summary 
Outline of the Report 
This report has been produced in order to identify areas of relevance to the writing and editing 
of Patient Information Leaflets; specifically the PILs Compendium produced by Tim Kenny.  
The report also includes a record of the process by which the Patient Information Leaflet 
editing software (Watchword) was validated.  The report will also offer recommendations as 
to future developments in the writing and evaluation of  PILs, other patient information 
leaflets and patient education materials generally.  The report is therefore split into a number 
of sections: 
Executive Summary 
Glossary of Terms  
A PIL for every ill? - General Review of the Literature by Tim Kenny 
Patient Information and Education - Review of the Literature on Patient Information Leaflet 
Readability and Understandability by Jill Clark 
Preparing Palatable PILs - A report containing general advice regarding the production of 
Readable and Understandable text applied to Patient Information Leaflets and a report of the 
NEAR testing (North East Age Research group) results aimed at validating the Watchword 
software and offering pointers to future developments in the presentation of PILs by Doug 
Newton, Lynn Newton and David Moseley.  
Appendices describing and reporting the consultation process with Patient organisations and 
the process of editing PILs through the use of the Watchword analysis software and 
WordWeb thesaurus software conducted by Tim Kenny. (See Contents for further details) 
Important Points arising from this Report 
Patient information leaflets do affect health outcomes, patients want them and use them. 
The giving of patient leaflets is an under-utilised resource by health professionals.  
Many leaflets have been poorly written in the past. 
Computer analysis of Patient Information Leaflets using Watchword will predict fairly well 
those leaflets which may need adjustment.  
The analysis also indicates that specialised medical vocabulary is likely to be a particular 
problem. 
Written materials along with oral instructions has been shown to be the most effective for 
patient education. However, much of the available health education materials requires a Year 
10 (US and UK education system) which roughly translates into an average 14-15 year olds or 
higher level of reading ability. (See Glossary for further details) 
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Research to date suggests a considerable gap in the readability of existing health education 
publications and the reading level of the general population.  
The literature reveals that there is very little research which actually goes beyond the 
application of readability formulae to materials. Very few studies involve the participation of 
those for whom the materials are to be used; the patients themselves.  
Recommendations 
That a summary of this report be distributed to the relevant Patient Organisations and other 
relevant organisations such as PAGB, MCA and ABPI.  
That the validated Watchword software be developed further. 
That the PILs leaflets be edited further to lower the mean Readability and Understandability 
score to nearer the ideal of 10 years reading age or below (current mean 11.23). 
That this will have direct input into the production of the Software Requirements 
Specification document (SRS) for a Phase 3, the PILs Patient self-completion postal survey in 
Phase 2 and the PILs and Guideline Authoring process in Phase 2. 
That this report be used as the basis of a book explaining how to produce Patient Information 
Leaflets and other Patient Education Materials. 
That further rigorous research, for example Randomised Controlled Trials, into the impact of 
PILs or other patient information leaflets be planned and carried out, drawing on the 
recommendations of this report. 
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Glossary 
Readability 
Readability relates to whether text can be read successfully.  Both technical accuracy and 
comprehension are involved, as people are often able to read elements of information without 
being able to integrate them into a meaningful whole.  
Understandability 
The understandability of text is determined by the features that make it easier or harder for 
readers to make sense of it.  Understandability is usually assessed by asking readers to give an 
account of what they have read or by various forms of comprehension test. 
Cloze Testing 
Cloze testing is the ‘clozing’ (closing) or filling in the gaps in sentences.  It is a test of 
understanding and in order to succeed in the task the reader must make use of  context.  For 
further information about Cloze testing see Taylor 1953. 
Difficulty Index 
The Watchword Difficulty Index is a measure of readability based on weighted combinations 
of word and sentence length.  A ‘reading age’ scale is used, calibrated to give average reading 
ages at which the passages can be read with at least 95% accuracy. 
Vocabulary Index 
The Watchword Vocabulary Index is a measure of readability based on the percentage of 
words falling outside a core vocabulary list.  A ‘reading age’ scale is used, calibrated to give 
average reading ages at which the passages can be read with full understanding of the words 
used. For further information about Watchword please refer to Appendix 7. 
 
Reading Age or Grade 
Reading Age is the reading level, in years, that an average person of that calendar age has.    
Reading Grade is slightly different as it is originally based on the Grade Level system used in 
the USA, many European countries and more recently in the UK.  A Reading Age of 12 years 
is equivalent to the national average performance in Year 7 at an English or Welsh school, S1 
at a Scottish or Northern Irish school or 7th Grade in the USA).  The table below offers a 
means of comparison. 
 
Age  
(calendar years) 
Year at school  
(England & Wales) 
Year at school  
(Scotland & N. Ireland) 
School Grade 
(USA) 
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4-5 Reception P1 Kindergarten 
5-6 1 (Primary School) P2 1st Grade  
6-7 2 P3 2nd Grade 
7-8 3 P4 3rd Grade 
8-9 4  (Junior School) P5 4th Grade 
9-10 5 P6 5th Grade 
10-11 6 P7 6th Grade 
11-12 7 ( Secondary School) S1 7th Grade 
12-13 8  S2 8th Grade 
13-14 9 S3 9th Grade 
14-15 10 S4 10th Grade 
15-16 11 S5 11th Grade 
16-17 12 (Sixth Form) Scottish Highers/ NI A-levels 12th Grade 
 
Note that the USA grade levels are not strictly equivalent to UK age-groups, as in the USA more children in a year group are promoted or 
held back depending on their progress. 
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1 A PIL for every ill? Patient information leaflets 
(PILs): a review of past, present and future use  
1.1 Introduction 
It is well known that patients forget or misunderstand much of what is discussed during a 
consultation (Ley 1972). One study showed that patients had forgotten half of what the doctor 
had told them within five minutes of leaving the consultation room (Kitching 1990). In 
general, people may only retain about 20% of what they hear but 50% of what they hear and 
see provided the visual input is not instantly removed (Gauld 1981). It could be argued that 
good clinical practice should include, whenever possible, the giving of patient education 
materials in addition to verbal advice, even if the verbal advice is exemplary. The Patients 
charter (DoH 1991) states that people have the right to clear explanations of proposed 
treatment. Rising to this challenge there seems to be a growth industry in providing patient 
education material on video, audio, computer interaction and other such `high tech` media. 
However, the `humble  leaflet` (Meredith 1995). remains the most widely used method to 
convey health information. In recent years there has been an enormous proliferation of leaflets 
written for a widening number of health topics (Arthur 1995). There are benefits not only to 
the patient but also to the doctor and those who finance health care if the level of patient 
understanding and education is enhanced. This article discusses the current situation regarding 
patient information leaflets, how they may be an underused resource and how this may change 
with the aid of computerisation.  
1.2 The Patient’s perspective 
“Like most patients these days, Mrs Smith was hungry for information.  ….the majority, when 
visiting their doctor would like printed matter to take away and read.”  
So says a health columnist of the Daily Telegraph (Ferriman 1997). Patients do want more 
information about their health care (HMSO 1993). Written information reinforces what has 
been discussed (Dunkleman 1979, Moll 1986). Leaflets can be referred to by patients away 
from the stressful environment of the consultation room: 
“to refresh and review their knowledge at all stages of their condition.” (ARC 1996)  
But do patients actually read them? Weinman (1990) confirms the desire, use and value of 
information leaflets by patients. He quotes studies showing that 75% of patients wanted 
written information with their medication and 80% read them. On the other hand Meredith 
writes: 
“yet we know that the public ignores much printed literature on health. Research by Budd 
and McCron has shown that, despite agencies` reliance on leaflets to give people information, 
the public does not use information provided in this way, nor particularly likes doing so.” 
(Meredith 1995)  
Meredith’s main argument used to explain an apparent under use of leaflets by the public is 
that many are poorly understood (a point discussed below). He suggests that general 
information on health is probably least used but literature on a specific condition is likely to 
Comment [TK1]:  
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be read more by those whom it affects. It would seem that a readable leaflet given to an 
appropriate person (about a drug they have just been prescribed or a condition just diagnosed) 
is what is wanted by patients and what will have the most impact. 
Good written information can provide further gains to the patient apart from satisfying their 
hunger to be better informed. Some doctors may be concerned that providing patients with 
more information may lead to increased anxiety about their illnesses or treatments (ARC 
1996). This is not generally so. Good information leaflets reduce anxiety and do not result in 
an increase of side effects from treatment (Ley 1982, Weinman 1990, Jackson et al 1995, 
Lowry 1995, Mayberry et al 1996). Written information also aids recall of advice (Wilkinson 
1981, Sandler 1989) which may improve compliance of treatment (Anderson 1980, Gauld 
1981, Ley 1982, Arthur 1995). Evidence also suggests that information leaflets contribute to a 
better outcome of illness and a reduced morbidity in better informed patients. (Mazzuca 1982, 
Greenfield 1985, Brody 1989, Collings 1991). This would be in keeping with a conclusion of 
the Toronto consensus statement of doctor-patient communication that the quality of clinical 
communication is related to positive health outcomes (Simpson 1991). A recent evaluation of 
leaflets distributed by the Arthritis and Rheumatism Council confirmed this. For people with 
rheumatoid arthritis who received an information leaflet, the report states: 
“there was an increase in the knowledge patients had of their condition, there was an 
associated decrease in their pain and there was an associated decrease in their 
depression.”(ARC 1996)  
The report also reminds us that better educated patients are enabled to participate actively in 
their own treatment. 
Better communication aided by written information generally increases patient satisfaction 
(Ley 1982)  This was demonstrated in an evaluation of leaflets to be introduced with `original 
pack` medicines in Britain. The report summary states: 
“the 1,809 patients who received the leaflets knew more about their medicines, especially 
their side effects and were significantly more satisfied than the 1,601 who were not given 
additional written information. Patients of both sexes, all age groups and social classes were 
found to benefit from the leaflets and almost everyone, 97%, thought they were a good idea.” 
(Gibbs et al 1990)  
Patient leaflets have since become mandatory to accompany all new packaged medicines 
launched after 1 January 1994 and to accompany all medicines that are dispensed in Britain 
by December 1998 (EC 1992, Drugs and Therapeutics Bulletin 1995).  
1.3 The Doctor’s perspective 
In addition to having a more satisfied, more compliant, better informed, less anxious patient 
who is likely to have less morbidity, there may be further benefits to the doctor who issues 
information leaflets! Improved education of patients may increase their self reliance and 
reduce repeat consultations for a recurring problem. One study demonstrated that a health 
education booklet reduced the number of GP consultations for common childhood illnesses 
(Fordham 1978). In another study of backache in general practice, the  use of an educational 
booklet was associated with a reduction in the number of patients re-consulting with back 
pain (RCGP 1989). It would be interesting to see if the same reduction in re-consultation 
could be achieved for a variety of other recurring problems (such as sore throat) with 
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improved information. In addition, to offer patients literature as an adjunct to the consultation 
may be regarded as a sign of respect and caring, whether or not the patient uses it  
(Kahn 1993). The simple act of giving a `gift` of some written information may therefore 
enhance the doctor patient relationship. In some situations where perhaps an illness is self 
limiting or medicines can be obtained `over the counter`, the closing `gift` of an advice leaflet 
may be an alternative to the closing `gift` of a prescription. This may be acceptable to both 
patient and doctor (and the drug budget) and needs to be studied further.  
For ongoing conditions Chadwick and Kemple suggest that some leaflets may be good 
`homework` for patients between consultations (Impiccaitore 1997). For example, giving a 
leaflet on depression to read before a follow up appointment to discuss treatment. They also 
maintain that leaflets may stimulate debate within a consultation and allow patients to ask 
appropriate questions. 
Doctors and students may also learn from patient leaflets. The Arthritis and Rheumatism 
Councils evaluation report comments on the use of their leaflets being used by young 
professionals to increase their own understanding and to learn ways of explaining arthritic 
conditions which they can later use with patients (ARC 1996). 
Ideally the written leaflet to take home should have reflected what has been discussed in a 
consultation. In practice, some points may have been forgotten to be discussed. Doctors may 
be reassured that a leaflet from a reputable source will consistently include a standard amount 
of information which has previously been thought through in detail. This may have some 
medico-legal repercussions. To have documented in a patient’s notes that `leaflet x was given` 
may give some weight to a subsequent complaint about poor information. Fawdry goes 
further and suggests consent forms should read, for example: 
“I have read, or have had explained to me, the leaflet entitled ‘sterilisation of the female’….” 
(Fawdry 1994). 
This he argues may help get around the problem of variable advice being given by junior or 
new doctors. However, Meredith rightly cautions that: 
“information given in support of oral communication must not be used to shield doctors from 
their patients.”(Meredith 1995).  
It is not that leaflets should replace a full discussion with a patient but can be thought of as a 
consistent basis of information which doctor or patient may wish to expand upon. 
1.4 The perspective of health care finance 
It has been discussed how improved patient education may possibly increase patient 
compliance, reduce repeat consultations, reduce drug expenditure and reduce litigation. All of 
these have beneficial financial implications. Patient choice based on full explanation and 
shared decision making may also result in savings to a variety of areas of health care. Kahn 
describes an American project using interactive video where patients were given a balanced 
comparison of the risks and benefits of surgical and non-surgical intervention for benign 
prostatic hyperplasia (Kahn 1993). In a pilot site a 44% reduction in surgery was observed 
between 1989 and 1991, saving up to $200.000 per year. (McLellan and Norman (1994) give 
a fuller account of the role of computers and shared decision-making). The humble leaflet too 
has a role in helping to present treatment choices which may affect health care finance.  
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1.5 What makes a good leaflet? 
Vast numbers of patient leaflets abound. Their content and quality vary tremendously.  
“To be effective, it (the leaflet) must be noticed, read, understood, believed and 
remembered.” (Ley 1992).  
Are they?  
Commentators have often despaired about the poor readability of many leaflets. (Gunn 1988, 
Ormerod et al 1994, Fawdry 1994, Kripalini 1995). Leaflets may not be understood by over a 
third of the people for whom they were intended  (NT 1992). Fawdry comments that a survey 
of 284 leaflets available in one hospital showed that they “would only be understood by as 
little as a quarter of the population” (Fawdry 1994). The subject of readability and methods 
used to determine readability of leaflets is comprehensively dealt with in a following section 
(Section 5). Suffice to say, to achieve a wide level of readership, the reading age of a leaflet 
needs to be seriously taken into account in order to be as “plain as can be.” (Alderson 1994). 
Two recent review articles about patient information both comment that, despite there being a 
vast amount of literature produced, few studies have been undertaken to evaluate this resource 
to determine whether health professionals actually get their message across (Arthur 1995, 
Mayberry et al 1996). Mayberry insists: 
“the scientific evaluation of patient information must therefore include tests of both 
readability and comprehension as well as the long term effects of the material.” (ibid).  
Obviously not all leaflets are badly written, but a significant number are, and it should be of 
prime importance to a `would be` author to acknowledge this. At least some of the larger 
patient organisations take a lot of care in the production of their leaflets including readability 
assessment and evaluation. (Section 5) and also personal communication with various patient 
organisations. There is now ample advice from a variety of sources on `how to write a good 
leaflet` with respect to style, language, layout, print size, readability, diagrams and colour. 
(Gunn 1988, Walsh 1992, Ley 1992, Kripalini 1995, Mayberry et al 1996).  The following 
section (Section 5) pools and reviews the evidence for this advice and is recommended to 
authors of new leaflets as a resource. All new patient leaflets should declare an objective 
score of readability using a standard validated formula. Readability formulae and reading age 
measures are not infallible as they use such criteria as sentence length, syllable count, 
vocabulary indexes and so forth. It is possible to write nonsense but score well using such 
criteria. Also, readability formulae do not usually take into account such factors as a patient 
who would normally have acquired specialist vocabulary for his or her own illness. For 
example, a patient with polymyalgia may have come across this word but the word will skew 
standard reading formulae indicating that a passage of prose may be harder for that patient to 
understand than it really is. For a fuller discussion of limitations of readability formulae see 
Section 5. However, an objective readability score would be a sound starting point for a 
leaflet to then be peer-reviewed and proof read by people who could then apply further 
`common sense` suggestions.  
What is the reading comprehension level to aim for? Albert (1992) suggested that practice 
leaflets (designed to give information to patients about their general practice) should not 
exceed a readability age of 12 years of age.  Griffin, writing about leaflets to accompany 
medicines, states:  
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“patient information leaflets should accommodate themselves to the average reading age of 
the British public which is stated to be about 9”  but concedes that “this is no easy demand.” 
(Griffin 1996).  
Although leaflets need to be simple to be understood by most people, too simple could sound 
patronising and may lack interest and `authority`. One study showed that documents edited to 
make them easier to read often became less interesting, with readers preferring the original 
versions (Green 1986). Whatever the readability age of a leaflet, the author should know what 
it is and be happy that it is appropriate for the intended recipients. 
1.6 Clinical content of leaflets 
To be `believed` the clinical content should be correct, balanced and unbiased and according 
to Meredith leaflets should be:  
“developed independently of commercial interests” (Meredith 1995).  
A large number of leaflets currently used are sponsored by drug companies. This is because 
they are widely available and are free. Although this may raise a concern over an unbiased 
content of the material there is a newer and growing concern. If you have access to the 
internet, try typing in “patient+information” on a search engine such as Alta-Vista. 
‘Overwhelmed by more than 10,000 entries’ is the reply. There is growing concern over the 
variable quality of information on the internet (Wyatt 1997) and  
“unless we evaluate the quality of clinical sites and their effects on users, we risk drowning in 
a sea of poor quality information”(Impicciatore 1997) 
However, a good introduction to patient information leaflets put on `the world wide web` by 
academic institutions in the USA is provided by Zelingher (1995). He provides a glossary of 
`web sites` providing over 160 leaflets which can be downloaded.  
The confidence placed in a leaflet probably increases when it is written by one of the more 
`reputable` organisations. Nevertheless, newly written leaflets should include references - 
something rarely seen on most leaflets - and be peer reviewed with specific reference to 
accuracy of clinical content and advice. And further, the challenge to keep the information up 
to date is admirably put by Walsh (1992): 
“Since health care changes so rapidly, it is a challenge to keep every piece of our patient 
education materials up to date. If the materials we give to patients have become outdated, 
then we are misinforming them.”  
Newly written leaflets should all be dated - again something not always included.  
A formal testing of a new leaflet on a selection of patients may be the final test to ensure that 
a leaflet is acceptable in content and style. There needs to be a balance between evidence 
based advice presented in a readable way, with common sense or encouraging remarks. 
Comments such as `have an early night every week and pamper yourself a little` in a leaflet 
about herpes simplex (Herpes Association, unknown) may not be evidence based but may 
make the leaflet appear friendly and allow the evidence based material in the leaflet to be 
absorbed.  
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The confidence of health care workers who give out leaflets and their patients will be 
enhanced if they know a leaflet has been objectively scored for readability, peer reviewed, 
evaluated and finally tested by patients with regular revisions made based on user feedback 
and new knowledge. 
1.7 A case for clinical trials? 
Mayberry and Mayberry (1995) argue for even more stringent testing of patient education 
material. They state: 
“randomised controlled trials of their efficacy are just as important as any other therapeutic 
trials…….before educational packages are marketed, they should be tested on representative 
groups of patients and their effect on outcomes assessed through randomised controlled 
trials.” 
With the numbers of leaflets being written seemingly rising at an exponential rate (have a 
look on the internet) it is difficult to conceive this happening in reality to the majority of 
leaflets. Nevertheless, if patient information leaflets are to seriously contribute to patients 
wellbeing (and at least to do them no harm) then this must be the gold standard to aim for. 
Indeed, such leaflets should be prized and `prescribed` in preference to others with similar 
titles without such testing. Certainly for the more serious chronic disorders requiring optimum 
patient education this goal should be aimed for. There are reports in the literature of leaflets 
undergoing controlled trials (St George 1983, RCGP 1989) and the numbers reported will 
hopefully increase.    
1.8 The best use of leaflets 
The first of Ley’s points about a `good` leaflet (above) is that it needs to be noticed. Placed 
among a mountain of other leaflets the glossiest and most colourful may perhaps be the one 
noticed on the shelf in the waiting room. However, it is the one placed in the patient’s hand by 
the health professional which is the one that is noticed most, read most and has most benefit 
(Shank 1991). Griffin (1996) comments on a survey which: 
“found that although people of all ages obtained their health information from a variety of 
sources, the information they valued most highly was that provided by the GP…….GPs are 
ideally placed to influence patients’ behaviour and overall, 80% of respondents were very or 
fairly satisfied with the treatment or advice provided by their GP”.  
A GP’s gift of a leaflet with the authoritative recommendation to read it will have most 
impact and even more so if the leaflet is gone through with the patient pointing out important 
points rather than simply issuing it at the end of a consultation (Doak et al 1985). Leaflets 
should not be solely left lying around in the hope that the right person may notice them. 
Leaflets should be targeted at those who would most benefit from them as part of their 
planned health care programme (Williams 1987). 
1.9 Storage, distribution, retrieval and end use of leaflets 
The Arthritis and Rheumatism Council produced 1,446,000 leaflets in 1994/95 (ARC 1996). 
One might assume that for a common chronic disease such as arthritis, at some stage along the 
line a leaflet would be given to a patient by somebody. However, more than half the patients 
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surveyed with arthritis did not recall having received a leaflet at all in the past (ibid). There is 
little published material relating to how often health workers gave literature to patients. A 
Danish study (Danish Health Education 1994)  concluded that most GPs (97%) used health 
education material but the use was variable. Only 34% reported daily giving out of  leaflets 
during the consultation, 47% said weekly use of leaflets and 20% gave out leaflets less than 
weekly. Frequency of use was generally higher in female and younger GPs. On average, GPs 
used health education material on 10 different topics. The main reasons given for health 
education material not being issued were that they felt the patients would not use it or that it 
was not necessary. Another study looked at the frequency of giving out of leaflets by health 
visitors. This too demonstrated a wide variation of issuing leaflets (Dixon 1994). The 
variation was partly explained by health visitors’ personal beliefs about the appropriateness 
and value of leaflets and a reluctance to use commercially sponsored leaflets was a factor 
mentioned by some  (such as leaflets on feeding provided by baby milk manufacturers).    
These two reports are in contrast to a study where 90% of patients of a general practice in the 
USA wanted health education in connection with the consultation (Shank 1991). This 
apparent conflict between `what you want and what you get` was echoed in the Arthritis and 
Rheumatism Council’s study which states: 
“there was a conflict of opinion between the professionals and the patients about the 
dissemination and availability of leaflets. The patients favour free access to information 
whilst the consultants and allied health care professionals wish to exercise more control over 
distribution of the material.” (ARC 1986). 
Storage problems of pre-printed leaflets have been commented on as another reason for poor 
use of leaflets. In the report on health visitors’ use of leaflets it states: 
“some health visitors were resentful of receiving large numbers of unrequested booklets and 
leaflets …. And storage space could be a problem. A number reported simply discarding all 
such material.” (Dixon 1994).  
Fawdry writes on excessive numbers of leaflets being produced for his speciality alone (250 
titles being prepared by the Royal College of Obstetricians and Gynaecologists). He 
comments: 
“in practice, such booklets or pamphlets almost always end up unused and outdated in 
drawers and cupboards despite the best of intentions” (Fawdry 1994). 
and advocates computerisation to be the way forward. Even more so is the experience in 
general practice. A vast array of leaflets could be put to good use, but to keep an up to date 
supply of such leaflets is an onerous task.   
At present we do not know the frequency of use of leaflets in UK general practice. It is 
probably not dissimilar to our Danish colleagues with quite variable frequency of distribution 
but most doctors perhaps sticking to a relatively small number of familiar titles for common 
situations (which was about 10 in the Danish study). In 1990 Kitching wrote: 
“patient information leaflets are to become a normal feature of health care in this country. 
Their advantages and benefits are evident, but they require careful preparation and support 
of oral information at the point of delivery.” (Kitching 1990) 
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Seven years on it would seem that the optimum use of patient information leaflets is under-
utilised, and possible grossly so.  
1.10 Enter the computer 
Kahn writes: 
“Computer generated handouts can be stored, edited, updated, retrieved and printed on 
demand. The computer readily accommodates the need for customisation and 
personalization” (Kahn 1993). 
His article was written in 1993 and even then he lists 30 commercial software packages 
available in the USA which included patient leaflets to print out. The UK is beginning to 
catch up with the recent introduction of two comprehensive patient information software 
packages suitable for use in the GP setting (Drug and Therapeutics 1995). The number of 
leaflets available is large and continues to grow with no storage problems. There is no reason 
why the number of leaflets on computer packages cannot grow to be as fully comprehensive 
as needed or requested by the users. Regular upgrades will enable the content to remain up to 
date. Easy search facilities mean that there can be quick access to a leaflet. 
A further most appealing aspect is the way computerisation will allow leaflets to be noticed - 
and therefore possibly used more widely. In 1995 55% of GPs were using desktop computers 
whilst they consult (Sullivan et al 1995). This figure is undoubtedly rising along with the 
number of practice nurses using computers. Computer protocols daily remind GPs of routine 
tasks to perform for chronic disease management and health promotion. Computers in practice 
may be responsible for increasing the number of preventative tasks by as much as 50% 
(Sullivan et al 1995). Computer guidelines can remind the doctors and nurses to “give 
leaflets” for a variety of situations and the leaflet is available on the computer. The concept of 
being reminded of the availability of leaflets is now expanding. Clinical computerised 
decision support systems are being developed including Prodigy which is a large national 
project in British general practice. It provides  guidelines on over 250 clinical conditions. The 
Prodigy interim report states:  
“82% of GPs express the opinion that additional patient advice leaflets would be 
useful”(Purves 1996a)  
This has been responded to and the Prodigy clinical guidelines now routinely have attached 
patient information leaflets, reminding the GP that they are available to be printed out 
whenever the guideline is accessed. This principle can be applied to other computerised 
clinical support systems or attached to specific diagnostic codes such as the NHS Read codes.  
Another advantage of computerised leaflets is that when issued, an electronic tag can be made 
to the patient’s computer record. An immediate benefit from this is the `proof` of written 
advice being given to a patient. For example, when prescribing antibiotics to women on the 
contraceptive pill, from a medico-legal point of view, proving that an appropriate leaflet had 
been issued may add weight to any subsequent dispute about correct advice given should a 
pregnancy ensue. In addition, the electronic tag will now provide a valuable tool for audit, 
research and clinical trials of the use and effectiveness of a variety of patient information 
leaflets.  
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To any `would be` author of patient leaflets intended for widespread use, an electronic format 
should now be considered in addition to any paper version. Health care professionals will be 
using this resource more and more and may soon be requesting a disc with the information on 
or a web site reference to download patient advice material rather than further contributions to 
the mountain of leaflets being amassed in various surgeries and clinics.  
1.11 The drawbacks of computer generated patient leaflets 
Printing is viewed as a drawback by some. The introduction of  patient leaflets to the Prodigy 
project has been largely welcomed but printing issues have been a recurring theme of concern. 
At present many GPs print out prescriptions on fairly basic printers. To print leaflets quickly 
and of reasonable quality will demand an investment in good quality printers. Apart from the 
cost there is concern as to how long it will take to issue a leaflet. One compromise would be 
to printout several copies of a `top 10 or 20` and store them in a folder which can be regularly 
replenished by a member of staff. Fawdry (1994) discusses a similar idea used in his hospital 
department.  Less commonly used leaflets could be printed `there and then` as the need arises. 
However, some doctors comment on positively liking the fact that a leaflet can be 
personalised, the short printing time being used to explain to the patient what is on the leaflet, 
with a personalised `gift`, `especially printed for the patient`, to take away 
(personal communication).  
Further cost considerations are the prices of software packages. The majority of paper leaflets 
are generally provided free. The current electronic packages are not free to GPs although one 
software provider includes patient information leaflet’s as a standard feature of the clinical 
software. GPs have had previous costs of computerisation eased to a variable extent by 
computer reimbursement schemes from Health Authorities. If computerised patient leaflet 
packages prove their worth then a good case could be made to include some reimbursement 
for them.  
Another disadvantage is the limitation in the size and style of leaflets printed out. The 
importance of style or format to optimise a leaflets attractiveness has already been discussed. 
Diagrams, graphics, colour and varied layout are all possible and undoubtedly will soon 
complement many computer generated leaflets but the reality at present, in UK General 
Practice, is A4 text pages printed by black and white printers. However, it could be argued 
that the most important attribute of a readable leaflet to be effective is for it to be personally 
given by a health professional. If computerisation increases the number of people receiving 
health information, the trade off at present is less glossy presentation. However if 
computerised packages prove their worth, as the dot matrix printers in GPs surgeries wear out, 
they will be replaced by fast, good quality printers and the quality of the leaflet presentation 
will rapidly improve. 
1.12 Summary points 
• Patient information leaflets do affect health outcomes, patients want them and use them. 
• The giving of patient leaflets is an under-used resource by health professionals. 
• Many leaflets have been poorly written but there is now ample advice on how to remedy 
this. 
• Patient information leaflets should be peer-reviewed, contain references, be dated, give an 
objective measure of readability and be evaluated. 
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• Clinical trials should be considered for patient information leaflets to demonstrate their 
effectiveness in health outcomes. 
• Computerisation may increase the number of leaflets stored, `noticed` and retrieved easily 
and given to patients.  
• The computer tagging of patient records will be a useful tool in auditing and researching 
the use and effects of patient information leaflets. 
• Any author writing new patient information leaflets intended for a wide audience should 
consider producing them in an electronic format in addition to any paper format. 
1.13 Conclusion 
The use of  computers in General Practice has been shown to improve patient outcomes 
(Johnston et al 1994, Sullivan et al 1995) Patient information leaflets improve patient 
outcomes and should routinely become part of clinical software packages. The use of 
computerised clinical information systems is envisaged to expand: 
“to assist in the management of the patient care plan and to supply information to the doctor 
and patient. (Purves 1996b)  
Computerisation may result in a large increase in the number of leaflets reaching their 
intended recipients and may therefore significantly improve health outcomes for a variety of 
medical conditions. 
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2 Patient Information and Education Materials: A 
review of the literature 
2.1 Introduction 
There is an extensive literature base on the topic of patient information and aspects of 
communication in medical contexts. The purpose of this paper is to provide an overview of 
this literature and explore the relevance of aspects of previous research to the PILs (Patient 
Information Leaflets) project. To organise the review, seven broad headings are used. These 
are: 
• Why patient education and information? 
• Measuring readability 
• Limitations of readability formulae? 
• Measuring readability: using computers 
• Understanding patient information materials - going beyond readability 
• Implications for health-care 
• Writing and producing good patient information materials 
A conclusion then draws together the main points. 
2.2 Why patient education and information? 
There has been increasing support for patient education in the medical literature (Kahn 1993a) 
and there is agreement within the research literature that patient information and education 
materials now play a major role in the health-care process. Various reports have demonstrated 
that patients with access to health information play a more active part in the treatment process 
and have better medical outcomes (Brody et al 1989, Greenfield et al 1985, Mahler & Kulik 
1990). Patient information may be verbal or written, but research suggests that written 
information reinforces verbal instructions (Vignos et al , Dunkelman 1979, Caughey 1989) 
and should be part of a planned programme (Williams et al 1987). 
The argument for an increased use of written materials is strong. Misunderstanding medical 
words or terms may interfere with all aspects of health care, including history taking, 
diagnosis, treatment, and prevention education (Gibbs et al 1987). Kripalini†(1995) states that 
written patient education materials can help alleviate some of the problems, because they 
reinforce information that is discussed in the doctor’s office. Patients can read such materials 
in a non-stressful environment, and they can answer many of the questions patients forgot or 
were reluctant to ask (McIntosh 1974).  
Simple written materials can help reinforce the information given orally (MacDonald et al 
1977; Harvey & Plumridge 1991). It has been shown that adding easy-to-read patient 
education materials to oral instructions increases patient understanding of and satisfaction 
with drug therapy (Mayeaux et al 1996; Baker et al 1991; Ascione & Shimp 1984). It is 
crucial to back up verbal medical advice with written material, as the average adult forgets 
half of what he or she is told within minutes (Savage 1992).  
A patient education handout is a potentially powerful tool for communicating information to 
patients. Patients will derive the greatest benefit from what they can easily read and 
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understand (Baker 1991). Vast quantities of leaflets and booklets exist on health education, 
and the management and treatment of various diseases (Sloane†1984). Research of patient 
needs has revealed that they would like more written information despite the amount already 
available (Donovan and Blake 1992).  
The Patients Charter (Department of Health 1991) states that every citizen has the right to a 
clear explanation of any proposed treatment, which includes the risks and alternatives before 
they agree to treatment. Much communication takes place in the doctor’s absence by means of 
leaflets and notices. Albert and Chadwick, writing in 1992, however, pointed out that this 
important topic has seldom been researched. All general practices now have to produce 
leaflets for their patients under specified guidelines (Secretaries of State for Health 1989). 
Evaluation shows that they are `well received’ (Bhopal et al 1990) and that they can influence 
patients’ behaviour (Nevil†and Mason 1987; Morrell et al 1980). 
Despite this, the frequency with which doctors provide written information and instructions 
varies widely, as does the quality of the written material (Kahn 1993b). Equally as important, 
research indicates that while written information exists, it tends to be incomprehensible and 
patients still remain non-compliant with therapies (Arthur 1995). It should also be 
remembered that patients frequently try to hide their inability to read or understand material 
(Savage 1992). Low literacy has also been shown to be independently associated with poor 
health (Weiss et al 1994; Office of Educational Research and Improvement 1993).  
Early medical and nursing literature contains little information about the effects of patient 
literacy on health care (Spadero 1983; Gibbs et al 1987; Powers 1988; Vivian†& Robertson 
1980; Richwald et al 1988; Brattstrom 1987; Price et al 1988 and Dunn et al 1985). 
Opposition to patient education has been based on the idea that such an approach (telling 
patients the truth) will increase anxiety levels, raise consultation rates and prolong their 
duration (Mayberry & Mayberry 1996). During the last decade, however, there has been a 
considerable focus on the area of patient education, particularly, written information.  
The ability of patients to read information and education materials is actually different from 
their ability to understand them. If patient information leaflets are readable and 
understandable, they can provide reassurance, debunk myths, and allay fears (Epstein†1988). 
This is especially important given that patients with low literacy skills are less likely to be 
compliant with their medication regimens and appointments, or to present for care early in the 
course of their illness (Doak et al 1985; Weiss et al 1994 and Li et al 1993).  
Prior studies of patient literacy have used patients’ educational and reading decoding 
(recognition) levels to estimate literacy levels (Doak & Doak 1980; Powers 1988). Such 
instruments can be used to screen for reading levels but cannot be used to assess patient 
understanding of words or concepts. Of all the literacy skills needed in health care, reading 
comprehension is the most important (Davis et al 1990). Although testing reading recognition 
and comprehension is a new concept in the health field, it has long been routine in education 
(Anastasi 1988). To be effective, written information must be noticed, read, understood, 
believed and remembered (Ley 1992). Within health care much has been written about 
readability, but is enough attention paid to whether health professionals actually get their 
message across and thereby improve compliance and patient satisfaction? 
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2.3 Measuring readability  
There is undoubtedly a wealth of research which has aimed to examine the concept of 
readability in relation to written patient information materials. The majority of studies which 
feature in the research literature are American, in sharp contrast to the scarcity of such 
research in the UK. On the whole, readability formulae have been applied to a vast array of 
medical literature, but few research studies have gone beyond this application, and have 
attempted to examine any link between the readability of written materials and patient 
satisfaction and compliance. 
The most frequently cited readability formulae within the literature are tests for readability 
which are all based on systems of scoring by counting sentences and words. Flesch (1948), for 
example, developed a `readability yardstick’ in 1943 based on the length of sentence, the 
word length in syllables, and the percentage of personal words and personal sentences. The 
Flesch formula grades writing on a scale of 0-100. The higher the number, the easier the 
reading.  
Gunning developed the FOG Index in 1944 and 20 years later reviewed its value (Gunning 
1968). McLaughlin (1969) developed the SMOG formula. For this test, thirty sentences from 
a text are selected; typically ten at the beginning, ten at the end and ten near the middle of the 
piece. The number of words in these sentences (w) with 3 or more syllables are then counted 
and a grade level is calculated (Grade level - 3.13 + 1.04(square root)(w)).  
The Fry Test (Fry 1977) looks at the ratio of the number of syllables per 100 words, to the 
number of sentences per 100 words. The Fry score is based on 50% comprehension at a given 
grade level. Many studies have used such formulae, but in some studies no mention is made 
of how leaflets are validated for readability (see Wilkinson et al 1981, Owen et al 1984, 
Culbertson et al 1988, Roland & Dixon†1989, Hawe and Higgins 1990). The Raygor (1977) 
readability estimate uses a graph which measures word difficulty by counting long words of 
six or more letters, rather than counting syllables.  
Many American studies have applied such readability formulae to patient education materials. 
They consistently show that medical brochures are too complex for their audience because 
most are written at a high school or college level, even though patients hold an average 
reading comprehension level of seventh grade (ie.12 years†old) or lower (Ley et al 1976; 
Doak and Doak 1980; Glanz and Rudd 1990; Meade and Byrd 1989 and Spadero et al 1980). 
According to Duffy (1988), 50% of patients in the United States have serious difficulty with 
reading or are unable to read instructional material written at fifth-grade level (ie. aged 9-11). 
Such findings are even more alarming when we remember that both fifth and seventh grade 
are equivalent to UK primary/middle school level of education.  
A number of studies have compared the reading level of patient education materials with the 
target audiences’ literacy skills (Powers 1986; Streiff 1986;  Davis et al 1990). Numerous 
other research studies have found that the readability level of various patient materials 
(Spadero 1983; Vivian & Robertson 1980), such as smoking education materials (Meade & 
Byrd 1989), are likely to be incomprehensible to a large proportion of the adult population, 
often requiring college level reading ability for full understanding. Merki & Morris (1972) 
reviewed 100 drug education pamphlets which were made available to teachers in grades five 
to twelve. They found that 45% of the pamphlets required a greater than 12th grade reading 
level and 40% required a 10th-12th grade reading level. Ferguson (1989-90) conducted a more 
limited analysis of twelve AIDS brochures, and revealed that seven required a reading level of 
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10th grade or higher, while only 1% of the materials could be understood with less than a 7th 
grade reading level. Analyses of patient consent forms indicate that these materials make even 
greater demands on the patient, generally requiring reading ability higher than 12th grade 
(Grundner 1980; Morrow 1980). 
Davis et al (1990) reported similar findings. They argue that the average reading 
comprehension of public clinic patients is at the sixth grade level and that most tested patient 
education materials require a reading level of between grade eleven and grade fourteen (grade 
11 equivalent to UK older secondary education and grade 14, first year university education). 
Davis et al also found that standard institutional consent forms required a college-level 
reading comprehension. In the public clinics they examined, they estimated there was a gap of 
more than five years between patient reading levels and the comprehension levels required by 
written patient materials. 
In one of the few British research papers (Ormrod & Robinson 1994), the question is asked, 
how successfully do patient information leaflets get their message across? The Adult Basic 
Literacy Skills Unit (ALBSU 1992a) claims that at least 10% of British adults have problems 
with reading and writing. There is also evidence that literacy problems are greater in socio-
economically deprived groups (ALBSU 1992b). In the Ormrod and Robinson study, they 
calculated the Flesch Reading Ease scores of five leaflets. The leaflet titled ‘Teeth and Gums’ 
was rated a Reading Ease score of 58.97 - described as ‘fairly difficult’. Similarly, leaflets 
about ‘Solvents’ and ‘Understanding food labels’ obtained scores of 52.97 and 51.94 - again 
‘fairly difficult’. A ‘HIV and AIDS’ leaflet was scored at 54.53 and was classed as ‘fairly 
difficult’. The only leaflet to obtain a Reading Ease score classed as ‘easy’ was entitled ‘How 
to stop smoking for you and you baby’, which was scored at 80.92. With the exception of this 
latter leaflet, in readability terms, they were all deemed to be suitable for those people with an 
academic (ie. university) education. Such a discrepancy between the reading ability and 
comprehension levels of the material is even more pointed by the fact that two leaflets 
(‘Solvents’ and ‘HIV and AIDS’) were aimed at teenagers. 
Assessment of American printed cholesterol education materials tells a similar story, and 
suggests that these materials are aimed at ‘well-educated, middle class, middle-aged, 
nonminority populations who are highly motivated to translate abstract concepts into food 
choices’ (Glanz & Rudd 1990, p. 114). Their findings indicate that existing materials are at a 
difficult reading level (10th or 11th grade), are often long, and are a bulky size which uses 
writing which is too small for many older adults (Ibid.). 
More recently, Wells (1994) analysed the readability of 136 HIV/AIDS educational items 
using the SMOG readability index. Results indicated that brochures and comics are more 
likely to be comprehended by low-literacy populations and that an understanding of the 
literacy of target audiences is needed to produce materials with appropriate reading levels. 
Wells argued that comprehension is also influenced by factors such as the reader’s literacy, 
the usefulness of the materials for decision-making, and the physical and social context in 
which the reading occurs (Doak et al 1985). 
Michielutte et al (1990) conducted an analysis of the readability level of the educational 
literature on cancer prevention and early detection. They examined 183 brochures and 
pamphlets, and the reading level (SMOG) scores were computed for 159 of them. The 
average reading level of the printed cancer materials was found to be between 10th and 11th 
grade (UK secondary school level), with little overall variation by publishing agency, topic, 
cancer site, focus, or target population. They conclude that most of the cancer education 
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literature may be of limited value in providing information to the low-income, low-education 
population.  
2.4 Limitations of readability formulae? 
Despite this wealth of research data which maintains that almost all health education and 
information materials are unreadable, it is important to bear in mind that many of the 
readability studies of health education publications are not directly comparable. A†variety of 
readability scores have been used, for example, the Flesch, SMOG, FOG and Fry tests, and 
many do not correlate well with one another (Vivian & Robertson 1980). There are studies, 
however, which attempt to validate the findings of such research by applying more than one 
readability formula to materials. Dollahite et al (1996) (using the Fry, Raygor and Flesch 
formulae) examined the readability of 209 pamphlets related to sources of diet and health 
information. They found that 68% were written at ninth grade or higher and 11% scored at 6th 
grade or below. Only two publications were written at the third grade level. Leichter etal in 
1981 and Meade & Wittbrot (1988) recommend the use of multiple readability formulae. In 
addition, a large intra-pamphlet variability for some pamphlets suggests there is a need to 
focus more attention on the readability of multiple sections within a pamphlet, not only on the 
overall, or average, readability (ibid.).  
Glanz & Rudd (1990) reported their results of an analysis of the readability levels and content 
of 38 print cholesterol education materials, and used the readability analyses - FOG and 
SMOG - in addition to a content analysis which examined the presence of educational 
messages. The readability assessment revealed that the average reading grade level was close 
to Grade 11, which, they concluded, was too difficult for many adults. Glanz and Rudd admit 
themselves, however, that more in-depth research is required which would investigate the 
problem of cholesterol education materials in connection to patients’ literacy levels, and in 
particular a need for small-scale studies which actually evaluate the effectiveness of such 
materials on the lives of patients. 
The Flesch, FOG, SMOG and other formulae were used by Meade and Smith (1991) when 
looking at readability tests. By comparing school-based literature and health-based literature, 
Smith found that a great variability existed within the same texts and so warned that caution 
should be observed when using readability formulas (Van haecht et al 1991). Dale & Chall 
(1948a; 1948b) whose formula employs sentence length and a vocabulary list, make the 
assumption that words we commonly use will be easier to read, regardless of the number of 
syllables that they have. 
There have been criticisms of other readability measures (see Michielutte et al 1990). For 
example, the FLESCH Score (Flesch 1948) places greater accentuation on sentence length; 
and consequently shorter sentences figure more strongly toward acquiring a lower reading 
difficulty score. This can end with ambiguous scores for some of the literature that 
Michielutte et al evaluated. They argue that, for instance, the sentence ‘cancer can be 
emotionally devastating’, would present (to) the overall reading level score differently in the 
SMOG and FLESCH scoring systems (ibid). 
Use of the SMOG formula has also been criticised - McLaughlin 1969 maintains that higher 
scores of reading difficulty will inevitably be obtained from this score, due to the fact that the 
parameters for readability are much more severe than other measures. Conceptually, then, the 
SMOG test measures the reading grade level needed to assure complete understanding, as 
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against that needed to read the text with a general level of understanding (Michielutte et al 
1990).  
An alternative measure to the readability formulae generally applied to the majority of written 
materials was used by Davis et al in 1990. They tested for reading recognition and 
comprehension levels, using the Peabody Individual Achievement Test (PIAT) (see Dunn & 
Markwardt 1970). The PIAT is a wide-ranging screening measure of achievement in 
mathematics, reading, spelling, and general information. Although word recognition is an 
important literacy skill, they argued that the understanding of words in a general context is a 
better indicator of literacy (Anastasi 1988). Davis et al attempted to determine the reading 
comprehension level - by using computer analysis - and compare patient reading 
comprehension with the readability of written clinic materials. The work of Davis et al can be 
regarded with caution, however, as they used a ‘convenience’ rather than a random sample of 
patients. Generalising these findings to other populations, therefore, should also be cautious.  
2.5 Measuring readability: using computers 
Although the recent advent of computerised readability analyses has made it much easier to 
evaluate materials, only one article prior to the work of Davis et al (1990) reported on the use 
of computer programmes to determine the readability of written health materials (Baker et al 
1988). The literature revealed that there has been a general usage of a few computerised 
Readability Analysis programmes: PC-Style (Button 1987) and Grammatik (Wampler & 
Williams 1988) and RightWriter (1987). Grammatik calculates several different readability 
indices (Flesch 1974; Gunning 1974) whereas PC-Style calculates only a FOG Index 
(Gunning 1974). RightWriter computes the Readability Index from the three formulae for the 
Flesch, the Flesch-Kincaid, and the FOG indices. The computer programme Readability 
Formulae (Looking Glass Learning Products 1989) uses six different readability indexes, and 
includes the SMOG and FOG tests.  
Klingbeil et al (1995), used the Readability Formulae computer programme and evaluated the 
readability of 33 representative paediatric education leaflets. The majority of pamphlets, they 
discovered, had readability scores of grade nine or above. However, of particular interest, was 
the finding that in almost half of the leaflets, the readability estimates (between the different 
formulae) differed by at least two grade levels.  
Glazer et al (1996) conducted a study which aimed to identify and assess readily available 
printed education literature about prevention, detection and treatment of breast cancer for 
patients with low literacy skills. The target population had a reading comprehension level of 
sixth grade or lower (UK primary school level). Nineteen pamphlets were analysed using 
RightWriter and were found to have an average readability index of 9.15, therefore requiring 
at least a ninth grade level of reading comprehension. Few of the pamphlets analysed in this 
study were appropriate for low literacy patients.  
However, as with previous attempts to quantify and measure readability, use of computer 
programmes has been criticised. Readability formulae are based on language variables such as 
sentence length, syllable counts, predefined common word length, and other variables (Meade 
& Wittbrot 1988). There are limitations to readability formulae, in that they do not check for 
errors in spelling, grammar, or punctuation, and as Matzkin (1989) argues, it is possible to 
write ‘complete nonsense’ that comes through both Grammatik and RightWriter computer 
programmes unmarked.  
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2.6 Understanding patient information materials - going beyond 
readability 
Although the majority of research literature available indicates that there is a significant 
educational gap between the providers of health education and the patients for whom it is 
designed (Boyle 1970), as Meade and Smith (1991) argue, we should not rely on readability 
formulae alone - there are other things which are important. The obvious exactness associated 
with a grade level may cause us to disregard other important factors associated with being 
able to read (Cadenhead 1987; Klare 1984). Readability formulae do not account for the 
entanglement of ideas, the creative thinking patterns of the reader and the reality of adult 
experiences, including interest, motivation, and prior knowledge (Allensworth & Luther 1986; 
Rush 1985). They also do not take into account the reader’s knowledge of the world and 
educational attainment, and conditions such as reinforcement and learnability (Pichert & Elam 
1985).  
Canadian research (Farkas et al 1987) acknowledges that readability formulae such as the 
FOG, SMOG and Fry are easily applied (and do not require human participants) and provide 
dependable measures of language variables (Holcomb 1983). However, such formulae fail to 
assess complex and/or seldom used words less than three syllables such as ‘thus’ or ‘brisk’ 
(Farkas et al 1987). Therefore, while readability formulae are useful in giving an indication of 
the grade reading level a person must have in order to understand print materials (National 
Cancer Institute 1984), when used alone they are not a sufficient index of readability (Catano 
& Breen 1984). Farkas et al therefore applied five formulae to test readability levels: FOG 
Index, Fry Reading Graph, SMOG Index, the Forecast Formula (Siegel et al 1974) and the 
Harris-Jacobson formula (Harris & Jacobson 1975). In their study, however, they did not 
illustrate what these formulae were, or how they worked. They concluded that the reading 
formula data indicated that an average of grade 8, or above, is needed to understand the 
prenatal pamphlets. 
The scientific evaluation of patient information must therefore include tests of both 
readability and comprehension (Ley et al 1972). Many readability formulae fail to take into 
account the interest and background of the reader. These formulae can sometimes over-
estimate the difficulty of understanding written information (Pichert & Elam 1985; Wagenaar 
et al 1987).  
Early work by Mohammed (1964) described how she administered reading tests to 300 
patients with diabetes mellitus, and concluded that only 22% of the sample could read the 
health care instructions written at the grade 8 level and 43% of the sample were unable to 
comprehend materials written at any level. Other literature suggests that many patients read 
on or below the grade 8 level (Hosey et al 1990; Glazer-Waldman et al 1985). 
In the UK, Doak & Doak (1980) conducted one of the few studies which appear to go beyond 
the readability assessment of various patient information leaflets. In their Patient 
Comprehension Assessment Study, they enlisted 100 inpatients and outpatients at a Norfolk 
hospital. They had a number of research questions which were pertinent to their study, such as 
‘what are the levels of patients’ reading and listening skills?; what are the readability levels of 
written instructions? and what percentage of patients present serious disparity between 
materials and patient skills?’. Comprehension tests indicated that 50% of their sample had 
serious difficulty with, or could not read, instructional materials at the fifth grade level (age 
10).  
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In Canada, one study which actually tested out information on patients, was that of Estey et al 
(1993). Their study evaluated how well surgical patients understood the content presented in 
an educational booklet used for preoperative teaching. They applied the Cloze test as a valid 
and reliable measure of patient comprehension (Hafner 1966; Taylor 1953) which assessed 
the comprehension of a booklet prepared at a grade 5 reading level. The ratings disclosed that 
84% of the participants scored above 56% and were able to understand the material 
individually; 10% scored between 44% and 56%, denoting they would require some help; and 
6% scored less than 44% and were not able to assimilate the information. Although an 
advantage of this study is that it actually tested out the information on human beings, there 
were limitations. Estey et al used a small sample size and only used English-speaking 
patients. An additional feature pertinent to their research findings could have been anxiety-
related stress, given that the people were due to have an operation.  
2.7 Implications for health-care 
In line with the ABPI guidelines, published in 1988, some manufacturers have been producing 
patient education leaflets on a voluntary basis. Studies from the UK (Gibbs et al 1989a; Gibbs 
et al 1989b) involved the designing and testing of patient information leaflets for six 
commonly prescribed therapeutic groups of medicines. In all, over 1,600 patients were 
interviewed’ some of whom had received leaflets and some who did not. Results showed that 
those patients who obtained leaflets were better informed about every item of knowledge 
tested’ except for the name of the medicine (Gibbs 1996). The largest improvements seen in 
patients were their knowledge about side-effects. Sullivan & George (1996) conducted a 
postal survey in Southampton. This postal survey was a repeat of an earlier survey conducted 
by the same authors. Two-thirds of the people taking a prescribed medicine said they had 
received a patient information leaflet. Surprisingly, however, this did not seem to have any 
bearing of their knowledge of side effects when they were asked about them. Only 30% knew 
of any side effects - almost the same figure as 10 years previously (the first postal survey), 
when there were no information leaflets available at all. 
One of the biggest effects patient information leaflets seem to have is on consumer 
satisfaction. In the Southampton studies (Gibbs et al 1989a; Gibbs et al 1989b) significantly 
more patients who received leaflets were satisfied than those who did not get them. This has 
been described previously as the `cuddle factor’ (Gibbs 1996, p.28) but more importantly, 
people are satisfied because they want this information (Ibid.).  
Gibbs et al (1989a) reported increased patient satisfaction from those in a study who received 
a prescription information leaflet. Anderson et al (1980) observed that a health education 
booklet resulted in fewer consultations with general practitioners for common childhood 
illnesses. They examined 85 practice leaflets and used the FOG Test for readability. Among 
their recommendations, was that the typeface should be large and legible, short sentences and 
short words should be used, alongside the use of concepts that readers will understand. They 
concluded that many general practitioners were more concerned with the technical aspects of 
their practice leaflets, e.g., the quality of printing, the inclusion of photographs, and 
illustrations. Similarly Frederikson and Bull (1995) conducted a study which assessed a 
patient education leaflet. They stressed the importance of patient activation, and emphasised 
the role of the `good’ patient as a provider of information extending beyond the reporting of 
symptoms, to include insights to interpretation and meaning. Results showed that patients 
positively to the leaflet and a comparison of doctor ratings of communications quality showed 
the experimental group performed better than the controls.  
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One study (Sumner 1990) utilised a computer-generated aftercare education sheet, reviewed 
follow-up compliance among 100 patients seen in an emergency room. Half of the people 
were given a special handout and half the usual hand-written instructions. Nurses reviewed 
discharge instructions with both groups. Sumner found that almost half (46%) of the 
intervention group, as compared with 14% of the control group, attempted follow-up and 
concluded that high-quality printed instructions could increase the probability that patients 
would seek follow-up as recommended. 
2.8 Writing and producing good patient information materials 
Within almost all of the research literature examined, in particular the work which applied 
readability formulae to materials, there was some form of recommendations and/or guidelines 
for designing and producing patient information leaflets.  
Michielutte et al (1992) tested the value of illustrations and a narrative text style as means of 
improving the readability of a brochure designed to provide information on cervical cancer 
and condyloma. Two versions were designed; one with text presented as simple sentences in 
bullet-type format (this had a SMOG reading level of 7.7) and a second version which had 
slightly more difficult text formatted in a narrative style (SMOG 8.4) in addition to drawings 
intended to complement the text. A randomised study design was used to test for 
comprehension, perceived ease of understanding, and overall rating of the two brochures.  
The brochure with illustrations and narrative text was given a significantly higher overall 
rating than the other, while no difference was found in perceived ease of reading. Among poor 
readers, comprehension was significantly greater for women who read the brochure with 
illustrations and narrative text, with no difference in comprehension of the two brochures for 
better readers. These results, then, suggest that the use of aids such as pictures and text style 
can make health education documents more accessible to high risk populations, while 
remaining interesting enough to appeal to individuals at all levels of reading ability (Ibid.). 
Similarly, the evidence to date dealing with children and young adults suggests that the use of 
illustrations can aid both comprehension and recall of written material (Holmes 1987; Peeck 
1974; Waddil et al 1988; Stone & Glock 1981 and Hayes & Readence 1983). However, no 
systematic comparisons of different general styles of text presentation were found in the 
literature.  
Learning may also be increased if the doctor views the written material with the patient, 
pointing out important points, instead of simply handing a brochure to the patient at the end of 
the visit (Doak et al 1985). Patients in both high and low social socio-economic groups and 
reading ability groups have indicated that they prefer short, simple and colourful materials 
(Davis et al 1994). Other principles which should be observed in the production of written 
information are typeface, size and layout (Albert & Chadwick 1992).  
A written product must address not only the element of readability, but also such human 
elements as motivation, visual attractiveness, interest and cultural and experiential factors 
(Pichert & Elam 1985; Doak et al 1985 and Boyd 1987). Selzer (1982) points out that long 
sentences or words may correlate with reading difficulty, but they may not cause learning 
difficulty. Flesch (1948) suggests that the number of personal words used (all first, second 
and third person pronouns and all words with masculine and feminine gender) can increase 
the interest level.  
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Much of the research literature includes general pointers and recommendations for preparing 
‘good’ written patient information: 
• Use short, 8-10-word sentences. Use simple words with one or two syllables, write in an 
active voice and use a conversational style. (Doak et al 1985; Doak & Doak 1993; National 
Cancer Institute 1993). 
• Select a type that is easy to read. Write subheadings in uppercase and lowercase letters, 
and use bold type to emphasise key information in the text . (Doak et al 1985; National 
Cancer Institute 1993). Use shorter paragraphs (National Cancer Institute 1993).  
• Use cues such as arrows, underlines and bullets to help the reader’s eye focus on the most 
relevant information. Choose paper colours which appeal to the target audience (National 
Cancer Institute 1993).  
• Use contractions like it’s or doesn’t (Flesch 1972). Use direct questions (Flesch 1972). 
• Number lists of things. Do not letter them (Dolinsky et al 1983). 
• Place the most important information either first or last, because this information will be 
remembered later (Doak et al 1985). 
• Emphasise important ideas with larger typeface, bold face, or boxing-in (Dolinsky et al 
1983).  
• Leave space in your handouts for additional remarks or special instructions (Epstein 1988). 
• Use computer-generated handouts or leaflets. These can be stored, updated, retrieved, and 
printed on demand. The computer readily accommodates the need for customisation and 
personalisation (Kahn 1993a; 1993b). 
2.9 Conclusions 
Written materials along with oral instructions has been shown to be the most effective for 
patient education (Regner et al 1987). However, much of the available health education 
materials requires a 10th grade or higher level of reading ability. Research to date suggests a 
considerable gap in the readability of existing health education publications and the reading 
level of the general population. Patients may not read at a level consistent with their reported 
educational level (Estey et al 1993). Findings, like those of Doak & Doak (1980) and Powers 
(1980), show that the reading level is about three to four grade levels below educational level. 
Despite the demonstrated potential of written information to increase knowledge, compliance 
and satisfaction with care (Ley 1987; Laher et al 1981 and George et al 1983), some materials 
may be too difficult for even some highly motivated patients.  
The importance of matching patient education materials with patient reading comprehension 
levels has been documented in diverse areas: cancer education (Meade et al 1992; Griffiths & 
Leek 1995); diabetes education (McNeal et al 1984) and informed consent forms (Hopper et 
al 1993). Research findings also reinforce the need to recognise that older adults may have 
more difficulty understanding health information than younger adults.  
There are gaps in the research studies which highlight the need for the providers of written 
health-care materials to be more aware of their target audience. Price & Everett (1996), for 
example, point out the lack of research into issues such as cultural factors related printed 
health leaflets. Several articles exist on low literacy development, most just list basic 
techniques to consider without giving a more comprehensive approach to developing 
culturally germane materials. The exception is the work of Strecher et al (1989) but they did 
not focus on pamphlet development. Price & Everett, however, describe the testing of cancer 
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pamphlets on (readability and comprehension), but on various health educators, authorities, 
health departments.  
A search of the literature also reveals that there is very little research which actually goes 
beyond the application of readability formulae to materials. Very few studies involve the 
participation of those for whom the materials are to be used, the patients themselves. The 
Medicines and Control Agency (MCA) has produced guidance to the pharmaceutical industry 
which says that the language used should be simple without being patronising (MCA 
1993).They conclude that: 
The only way to find out whether people really understand the terms used in the leaflet, within 
the context of the leaflet itself, is to test the whole leaflet on the intended audience. 
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3 Preparing Palatable PILs  
3.1 Introduction 
The aim is to produce Patient Information Leaflets (PILs) which are readily comprehensible 
and understandable. 
Beyond the relevance and suitability of the medical content, other matters need to be 
considered.  These include: 
• The presentation of information in a considerate manner. 
• Support for understanding. 
• Individual variation in information processing habits, preferences and styles. 
3.2 Considerate Text 
Strings of words vary in their ability to communicate.  The aim is to produce strings of words 
which enable frustration-free reading. This is supported by a consideration of: 
3.3 The Information Area 
Highly compacted text which fills most of the space can look daunting. Some may not read 
the leaflet because of this. 
• Use generous margins and make the white spaces work as part  of the design. 
• Use short paragraphs and space them. 
• Don’t make up for loss of space by using a  smaller pitch. 
• A significant number of people are visually impaired. The proportion increases with 
age. Older people may need medical advice more frequently and may be less able to 
recall the physician’s oral information. 
• Provide the option of large print leaflets: 14 pt at least, with unjustified right margins 
and a sans serif font; avoid underlining - use bold instead. 
• Avoid strings of upper case text.  
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3.4 The Words 
Reading ease is largely determined by sentence complexity and vocabulary familiarity. It can 
be supported by clear marking and signalling. 
• Mark changes in direction with titles, headings and sub-headings; lesser changes should be 
clearly signalled verbally, for example, with ‘however’, ‘but’, ‘instead’, ‘although’, etc. 
• Sentences of less than about twenty-five words or so are generally better than longer 
sentences. 
• In general, polysyllabic words tend to increase reading difficulty; use short, everyday 
alternatives when possible. If not possible, definitions may be needed.  
• Use base level concepts (call a spade a spade) and add a short glossary for some medical 
terms. (e.g.subcutaneous nodule = lump under the skin) 
• Embedded  and long strings of clauses can cause comprehension difficulties. (e.g. The 
barbiturates, which used to be the principal drugs of this group, were used for daytime 
sedation, e.g. small doses of phenobarbitone, for sleeping, moderate doses of 
amylobarbitone , and as anaesthetics given by injection.) 
• Strings of qualifiers also cause comprehension difficulties. (e.g. In rare cases, rheumatoid 
arthritis takes the form of a painful, severe, generalised, feverish illness.) 
• Formal styles cause problems for some readers; aim for the active rather than the passive 
voice; avoid sentences beginning with gerunds and infinitives. (e.g. Failing to take your 
tablets...) 
• Unusual word orders and some expressions may cause difficulties; consider variations. 
(e.g. The condition rarely arises from an hereditary defect becomes This condition can be 
inherited but this does not happen very often.)  
• Describe courses of events in their temporal sequences. (e.g. The first thing you will notice 
is ...  This will be followed by ... ) 
• Consider personalising the text; a leaflet is addressed to a particular person - ‘you’ may be 
appropriate? 
• Be concrete, specific and particular whenever possible. 
• Avoid digressions, prolixity and superfluity. 
• Numbers are often better understood as prose and as approximations (e.g. about half  
instead of  48%). 
3.5 Supporting Understanding 
Understanding involves knowing: 
• the structure of the target information; 
• the purpose of that structure; and, 
• the reasons why that structure serves the purpose. 
There is more to understanding than the comprehension of words and sentences. The 
information has to hang together and relate to the reader’s existing knowledge to be 
meaningful. The reader forms a mental representation of the message and updates it as 
reading proceeds. Connections between elements of textual information and with existing 
knowledge must be made.  
The goal is to create text which helps the reader make these connections and reduce the load 
on working memory. Understanding is supported by: 
PRODIGY Project report 
 
 
Phase Two PILs Readability - E 
 
© Sowerby Centre for Health Informatics at Newcastle,   November 1998  
 
Page 33 of  82 
 
• orientating the reader towards the context; (With PILs this should not be a problem 
because the patient is already focused on the problem.) 
• helping the reader to recall prerequisite knowledge, or providing that knowledge in the 
event that it is likely to be absent; (e.g. by direct statement or definition or by providing a 
glossary of terms at the end of the leaflet.) 
• clarifying ambiguous reference; ensure that the referent of words like ‘it’, ‘they’, ‘that’, ..., 
is clear. 
• making explicit connections between elements of information in a sequence by filling out a 
chain of events. 
• eliminating marginally relevant facts, events, ideas and asides; 
• reducing information density - one idea at a time; 
• providing frameworks for the information; (e.g. summaries in bold at the outset, in the 
interim or at the end.) 
• supplying concrete examples, instances and analogies; (e.g. Uric acid crystals in joints 
irritate and cause inflammation rather like tiny pieces of grit in your eyes.) 
3.6 Individual Variance in Information processing 
People vary in how they process information. For example, some are field independent 
(analytic readers), others are field dependent (more holistic readers).  
• Field dependent readers may be helped by highlighting words, phrases and sentences (e.g. 
using bold type) to draw attention to the key points. 
There are other ways of allowing for individual variation, but these are limited by some of the 
capabilities of the printers producing the PILs. 
3.7 The Process -Do people understand PILs? 
This section describes the process by which the ‘readability’ and ‘understanding’ algorithms 
within Watchword software were validated and reports the final results of the NEAR group 
(North East Age Research) testing conducted by Jill Clark, David Moseley and Rob Wilson 
designed to offer further insights into the editing process.  It concludes with a number of 
recommendations for the development of PILs and for further work in the area. 
3.8 Components of the investigation 
• A sample of PILs was tested for reading ease.  This was done using a Cloze test and also 
allows a check on a formula for gauging the readability. (Test 1) 
• Some words causing reading difficulty were identified.  This was done using an 
underlining exercise on the same sample of PILs used above. (Test 2) 
(Note that because of the length of time it takes to complete the tests (1) and (2), it was 
decided to give the Cloze test to the group on Tuesday and the underlining test to the group on 
Wednesday.) 
• Different appearances for the leaflets were determined.  This was done by direct 
comparison.  Both groups were involved. (Test 3) 
• Detailed Understanding of one previously unseen PIL was explored.  This was done using 
a specially designed Sentence Verification Test with both groups.(Test 4) 
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3.9 The nature of the groups on which the sample materials were 
tested 
• The group comprised 59 volunteers, 30 (51%) male, 29 (49%) female. 36 attended on 
Tuesday (20 male, 16 female); 23 attended on Wednesday (10 male, 13 female); 
• The age of the group ranged from 61 years to 81 years, with a mean age of 71.5 years;   
• This was a highly literate group of volunteers, such as may be attracted to a university-
based research project.  Professor Rabbitt, director of the North East Age Research project, 
kindly made available vocabulary test scores obtained by the group on the Mill Hill 
Vocabulary Scale (Raven, 1965). This showed that half of the group fell within the top 5% 
of the population, with only one person scoring below the 50th percentile. 
3.10 Can the PILs be read with relative ease? 
Nine PILs were selected which had varying degrees of readability (reading ease) and which 
were about topics which could apply to both men and women.  The reading ease measures 
were calculated by averaging the age-equivalent scores for a Difficulty Index (based on word 
and sentence length) and a Vocabulary Index.  These age-equivalent scores averaged 12 years 
3 months, ranging from 10 years 6 months to 14 years 3 months.  However, the mean 
Difficulty Index was (at 10y1m) considerably lower than the Vocabulary Index (14y 4m).  
This is not an unexpected finding for information text leaflets dealing with specific topics and 
employing a range of scientific and medical terms. 
Each passage then had every tenth word deleted to form a Cloze test (Taylor, 1953; Moyle, 
1970; Harrison, 1979). 
The deleted spaces were made of equal size; the nine passages were of similar lengths (to the 
nearest whole sentence); the length was chosen to allow sufficient deletions to check on 
comprehension (in these cases, 15 or 16 words per passage). 
The  people tested were required to supply the missing words.  Identical words and words 
synonymous with the target words were accepted. 
The percentage correct response for each person was determined and the average percentage 
for each PILs passage was calculated. The results were: 
Ranked Most difficult to Easiest: 
1 Acute Sinusitis (D6) 47% 
=3 Rosacea (Q13)  58% 
=3 Chronic Rhinitis (D1) 58% 
=3 Night Cramps (L8)   58% 
5 Leg Ulcers (Q8)  64% 
6 Blepharitis (E1)  69% 
7 Cold Sores (J4)  70% 
8 Hernia (R6)  71% 
9 Bladder Training (N4) 77% 
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Mobley (1980) related the percentage correct scores to reading levels and identified the 
following relationships: 
% Cloze Score  Reading Level 
0% -   43%  frustration level 
44% -   56%  instruction level 
57% - 100%  independent level 
As expected, there was variation amongst the sample PILs  One (shown above the broken 
line) was certainly not readable at the independent level for the majority of subjects.  Overall, 
of the 36 people assessed on the Cloze tests, 9 (25%) obtained mean Cloze scores below the 
independent level (<56%) and 3 (8%) scored at frustration level.  On the hardest PILs text 
75% scored below the independent level of reading and 25% at frustration level.  On the 
easiest text only 4/36 (11%) scored below the independent level and only 1/36 (3%) at 
frustration level.  This suggests that to ensure that the leaflets are accessible to at least 90% of 
a high-ability group such as this, a reading ease level as low as 10 years should be achieved. 
3.11 Validation of computer-generated readability indices 
When the computer-generated reading ease measures for the sample PILs were correlated 
with those provided by the Cloze test, a Spearman rank correlation coefficient was obtained 
of 0.86: 
PILs sample Cloze test Rank Formula Rank 
(Hardest) D6 1 1 
Q13 3 2 
D1 3 3.5 
L8 3 6 
Q8 5 5 
E1 6 3.5 
J4 7 7 
R6 8 8 
(Easiest) N4 9 9 
Correlation coefficient, rho =0.86, corrected for ties   (p<0.01). 
 
Using the raw scores rather than ranks, a Pearson r of 0.90 (p<0.001) was obtained between 
the Cloze test and the reading ease scores.  The Difficulty Index and the Vocabulary Index 
yielded very similar correlations with the Cloze criterion (r=0.83 and r=0.81, respectively), 
while combining them gave a multiple r of 0.91.  This demonstrated that the computer 
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program formula is a good predictor of reading ease for this type of leaflet, and can be used 
on the other PILs.  This makes it unnecessary to test all PILs directly on potential users. 
3.12 What kinds of words tend to cause reading difficulty in PILs? 
Full versions of the nine PILs used for the Cloze test were given to the second group to read.  
They were asked to underline the words they found difficult to understand. 
Three of the nine PILs had none, one or two words underlined.  The average number across 
all nine PILs tested was 4.7 words underlined.  A full list of the underlined words is available.  
Generally, they comprised medical terms (e.g. papules, vasomotor, ...)  or the names of 
medicines (e.g. ephedrine, propranolol, ...) or words with specific meanings in the medical 
context (e.g. topical, trigger, atmospheres).  Two spelling errors were identified. 
It is important not to focus only on the words in the leaflets.  The context, sentence lengths 
and grammatical structures are also important.  Note also that a number of people in the group 
pointed out spelling and/or grammatical errors, which would need to be eliminated. 
3.13 Which of the three forms of PILs did the group prefer? 
The three forms shown to the group were: 
Version A: heading and continuous prose with sub-heads; 
Version B: heading, bullet point summary to introduce, prose with sub-heads, bullet point 
summary to conclude; 
Version C: heading, headline introductory sentence, 2-column newspaper text with sub-heads. 
The group were asked to express their preferences. The results were: 
Version A:  n =   4   6.8% 
Version B:  n = 45 76.3% 
Version C:  n = 10 16.9% 
 
The preferred choice was Version B 
3.14 Test of Understanding 
Two versions of a passage about gout were prepared.  The first was a 361-word extract from 
the original GP-authored text and had a reading ease level of 13.5 years.  The second version 
was simplified in accordance with guidelines that stressed reducing avoiding unnecessary 
linguistic complexities and supporting understanding.  The vocabulary load was reduced from 
15.5 years in the original to 13 years in the revised version, while there was a relatively 
greater simplification in terms of word and sentence length (from 11.5 years to 7.5 years).  
The two versions were of similar length and each consisted of four paragraphs with headings.  
Both passages were fully coherent, but were shorter than the originals in that the final section 
on medical treatment was omitted.  The differences between the two versions are illustrated in 
the following extracts: 
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A chemical in the bloodstream called uric acid (urate) is responsible.  This is a normal 
breakdown constituent of many foods that are eaten.  A slightly faulty metabolism (body 
chemistry) in some people causes the levels to be high.  (Original version) 
Gout is caused by something in your blood called uric acid.  Uric acid is usually harmless and 
is produced when we eat certain foods.  With some people, the amount of uric acid in the 
blood builds up.  (Revised version) 
In order to assess understanding, the two versions were given out to the same 59 elderly 
volunteers on an alternate seating basis.  The groups receiving each version were well 
matched in terms of age and vocabulary level on the Mill Hill Vocabulary Scale.   
The task was to read the passage and then respond (from memory) to a series of YES/NO 
statements printed on the reverse side of the sheet.  This method of assessing comprehension 
is known as Sentence Verification Technique (SVT) and was first described by Royer, 
Hastings and Hook (1979).   
The sentences were printed on separate lines and were designed to present equal numbers of:  
originals;  
paraphrases; 
meaning changes;  
distractors with unrelated meanings.   
The sentences corresponded in length and sequence to the original passages and were 
designed so as to constitute apparently coherent text, as in the following selection of SVT 
sentences used to assess understanding of the revised version. 
Gout is caused by having too much sulphuric acid in your urine.    YES/NO                  
(distractor) 
Uric acid is usually harmless and is produced when we eat certain foods.    YES/NO    
(original) 
In some people, the quantity of uric acid in the blood slowly increases.    YES/NO        
(paraphrase) 
For example, uric acid builds up if you do not have enough to eat.    YES/NO               
(meaning change) 
So far as possible, the conceptual difficulty of the two sets of SVT sentences was equated, 
while they closely matched their corresponding information texts in terms of vocabulary 
demand and word and sentence length.  Subjects were given the following verbal and written 
instruction:  ‘Answer YES if the sentence agrees with what is said in the passage - and NO if 
it is incorrect.’ 
It was found that the mean accuracy of response was 66% on the original version (range 54% 
- 88%) and 74% on the revised version (range 46% - 92%).  This difference is statistically 
significant on a 2-tailed paired t test (t=3.31, p<0.01) and represents an improvement from 
verification of about a third of the sentences to about a half of them (bearing in mind that a 
score of 50% can be obtained by random guessing).  Closer analysis showed that the 
improvement came from improved rejection of meaning changes and distractors (t=3.74, 
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p<0.001), with the identification of originals and paraphrases causing little difficulty in either 
version. 
Performance on the SVT sentences in both versions was quite highly correlated with 
performance on the Mill Hill Vocabulary Scale.  Vocabulary level accounted for 23% of SVT 
variance on the original version, and for 49% on the simplified version.  This suggests that 
vocabulary knowledge significantly influenced subjects’ understanding of the simplified 
version, from which some other sources of difficulty had been removed.  It will be 
remembered that by removing a few technical medical terms and by using shorter words 
where possible, the vocabulary load had not been much reduced in the process of 
simplification.  On the other hand, the Difficulty Index had been substantially reduced 
through the use of shorter words and sentences as well as by the removal of unnecessary 
information. 
It can be concluded that using shorter words and sentences can improve understanding to a 
worthwhile extent, so it was suggested that an eventual goal should be to achieve a mean 
Difficulty Index of level of 10 years.  At the same time it is clear that misconceptions are 
likely to arise for many people in passages with a high vocabulary load.  It was decided to aim 
for a maximum Vocabulary Index of 12 years (excluding specialised medical terms), this is 
equivalent to allowing no more than 20% of the words in running text to fall outside a basic 
English vocabulary of 1356 lexical items. Even so, problems with vocabulary are likely to 
occur for many people in the general population and a simpler version may eventually prove 
necessary, perhaps with a vocabulary demand at the tabloid press level of 9 years (only 10% 
of words outside the core vocabulary of 1356 items). 
3.15 Conclusions 
The testing showed that: 
• there is a strong preference for a particular layout of text, in which the key information is 
summarised as key points at the start of the leaflet and repeated for emphasis at the end; 
• in general, many PILs. are likely to be readable in their present form; 
• computer analysis of PILs. will predict fairly well those leaflets which may need 
adjustment; 
• the data identify the correlations with the Cloze test scores for the difficulty index and 
vocabulary index, both of which are significant factors; in use, the cut-off point might be 
12 on the vocabulary index accompanied by 10 years on the difficulty index; 
• the analysis indicates that specialised vocabulary is likely to be a particular problem. 
3.16 Recommendations for Revising and writing PILs 
Writing to a formula tends to produce stilted material, so: 
• Write it freely, with concern for accuracy of message. 
• Revise it, using principles of considerate text as a guide. (This is likely to make it shorter.) 
• Revise it, using principles of understandable text as a guide.  (This is likely to make it 
longer again.) 
In this context, particular attention should be given to the use of specialist vocabulary, when it 
is needed, and how it should be included. 
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for example, there are several options: 
• include a specialist term in brackets after a simple explanation of what the term means; 
• define all specialist terms used in glossary at the end of the leaflet; 
• omit all specialist terms in the text and then provide a supplementary block at the end of 
the leaflet to give the specialist names, names of drugs and so on. 
Care must be taken with vocabulary which has a familiar, common use and which is being 
used in the text in a different, specialised way. 
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4 Appendix 1 -Summary of Pre-implementation 
evaluation of PILs for Prodigy Phase 2 
4.1 Summary 
Patient advice leaflets have been incorporated into Prodigy. A set of currently available 
leaflets (PILs - Patient Information Leaflets) has been included. Prior to their integration into 
Prodigy, to ensure the leaflets were as acceptable and accurate as  possible, three evaluation 
activities were undertaken. 
Comments about the leaflets were invited from all the Prodigy GP sites. A full written set of 
the leaflets (181 advice leaflets and information on 230 patient organisations) were sent to 
all the GP sites with a comment form (Appendix 2). 
Patient organisations were invited to comment. A full written set of leaflets was sent to 4 
principal organisations (the Patients Association, the Long Term Medical Conditions 
Alliance, the CHC and the ABPI) with a similar comment form to the above. In addition, 
individual leaflets relevant to any specific patient association were sent to the association 
with a similar comment form. 53 patient associations were included. (Appendix 6) 
The readability and understandability of the leaflets were objectively evaluated and edited 
where appropriate. This was done using a validated computer software package 
(Watchword) designed by the Department of Educational Psychology of the University of 
Newcastle-upon-Tyne. (Appendix 7) 
It should be noted that prior to involvement with Prodigy, the set of leaflets (PILs) had 
already undergone an evaluation process among a peer group of GPs and feedback from non 
medical people. However, the constructive comments, feedback and suggestions resulting 
from the above activities were used to further edit the leaflets prior to incorporation into 
Prodigy. The set of leaflets can now hopefully claim to be highly acceptable to both GPs and 
patients’ groups and to have an objective readability score which would enable them to be 
readable by the majority of the British public.  
A full post implementation evaluation of their use will now be undertaken with the aim of 
ensuring acceptability to the end user, the patient. 
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5 Appendix 2- Comments from Prodigy GP Sites 
5.1 Summary 
150 sets of leaflets and comments forms were sent out in November 1996 to GP Prodigy sites.  
38 (25%) replies were received. 3 sites chose not to answer the questions as put in the 
questionnaire but wrote back with their overall comments (included at the end of the this 
section of the report). 
The answers to the questions by the remaining 35 sites are as follows: 
Do you feel the leaflets are generally..   
too long                  4  
too short                  0 
about right length     31 
answer omitted         2 
Further questions:  
Question Yes No Didn’t 
answer 
Is there anything you feel is essential to 
include but is omitted? 
5 (14%) 28 (80%) 2 (6%) 
Is there anything you feel should be left 
out that is included? 
2 (6%) 30 (86%) 3 (8%) 
Is there anywhere where you feel the 
style of the language is not appropriate 
(eg patronising confusing). 
2 (6%) 30 (86%) 3 (8%) 
Do you feel there is anything factually 
incorrect? 
3 (8%) 30 (86%) 2 (6%) 
Do you feel that these are generally 
appropriate leaflets to give to patients 
from a GP following a consultation 
33 (94%) 2 (6%) 0 
Do you feel that GPs would generally 
like and use these leaflets? 
32 (92%) 3 (8%) 0 
Do you think that patients would find 
these leaflets useful? 
34 (97%) 0 1 (3%) 
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Each question, in addition to the yes/no format, gave space to expand on reasons for the 
answer. Also, two general questions asked for any further comments or suggestions about the 
leaflets in general and about the incorporation of the leaflets into Prodigy. 37 separate 
comments were included with the replies. They are summarised below and can be largely 
grouped into the following general categories: 
Those suggesting omissions, inaccuracies and essential new titles 
• There are several other topics that need leaflets eg baldness, epilepsy 
• Suggest ME, lumbar back exercises, knee exercises, pelvic floor exercises 
• Use of hearing aids and deafness 
• discussion of avoiding cows milk in poorly children 
• Self help group on p 133 incorrect 
• Back pain leaflet stresses rest. New RCGP Guideline stress activity 
2. Those concerned with readability issues 
• The content is good and relevant but could have been condensed 
• Too wordy 
• Language above that appropriate to many of my patients 
• Some of the partners feel the leaflets are for Guardian readers and a Daily Mirror 
version may be appropriate as well. 
• Variable. Sometimes longwinded 
• No, too long 
• Overall I feel that the leaflets are very good. Our practice population (many semi-
literate or illiterate) might struggle with the detail/length but you can never suit 
everybody! 
• Positive reaction from all partners. Consensus opinion - any leaflet greater than one 
page A4 to long. 
Printing Problems 
• Use depends on how easily they are generated. I would need another printer for this 
• Printing problems may prevent use 
• I am still worried about the logistics of printing A4 leaflets 
Those concerned with functionality 
• Very good. Content would seem appropriate and well written. NB how often would self 
help groups be updated as addresses change quite quickly for the smaller groups. 
• Will software automatically add patient’s name? 
• It would be helpful to be able to add some information to them eg local resources 
• It would be helpful if the printing system would personalise the leaflet and if 
compliance could be stressed more. 
• Really of use if could be printed “there and then” without lots of fiddling with printers 
• There should be encouragement for practices to send in their own leaflets for scrutiny 
and addition 
A call for diagrams 
• Drawings or pictures 
• More pictures 
• ? Could be in colour 
6. Positive encouraging remarks 
• Seems better than Patientwise 
• Very much so 
• Most will like these leaflets 
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• Well done 
• Yes please. Add them. 
• Very good indeed 
• That’s more like it! I like it!  
• Long overdue 
• Positive step. Major plus point for Prodigy 
• We all (10 doctors) think this is an excellent idea. 
5.2 Comment 
Although the response rate was not very high, of those who responded, there appears to be 
general support and encouragement for the use of PILs in Prodigy. The majority of the 
suggestions and comments have been acted upon. For example, omissions of titles are 
gradually being rectified. The number of PILs is constantly expanding and high on the list of 
new titles are those suggested by users. Inaccuracies have been corrected. The self help group 
information is regularly updated. The readability issues are dealt with later. The length of the 
leaflets was commented on by a small number as being too long but the majority seemed 
happy with the length. Printing issues remain a concern for a small number of GPs but there is 
no other option than printing on to A4 sheets of paper for this package of patient leaflets. The 
ability to personalise or add extra information to the leaflets is really in the hands of the 
suppliers but I know that at least one supplier offers this functionality.  
`A picture paints a thousand words` and I am well aware that this feature would be desirable. 
At present none of the suppliers software can handle graphics but this will undoubtedly 
change in the future and as soon as is realistic, the leaflets will contain diagrams and pictures.  
The positive and encouraging remarks were appreciated. 
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6 Appendix 3 -Comments from Patient Groups 
6.1 Summary 
Of the four large organisations written to, only the Patient Association and the Long term 
Medical Conditions Alliance replied. These two groups did not comment on the content of the 
leaflets but left it up to the individual groups to do so. 
Any leaflet where it was thought a relevant patient group may have taken an interest was sent 
to that patient group. The same comment form as used for the Prodigy sites was used. 53 
groups/organisations were contacted and are listed in Appendix 6 along with which leaflets 
they were sent. 27 (50%) groups responded. (An asterix next to the group indicates those who 
responded) Of the 27 groups who responded, 3 chose not to fill in the questionnaire but wrote 
general comments by letter form alone. The answers to the questionnaire are as follows: 
Do you feel the leaflets are generally.. 
too long  0 
too short 3 
about right length 20 
answer omitted 1 
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Further questions: 
Question Yes No Didn’t 
answer 
Is there anything you feel is essential to 
include but is omitted? 
18 (75%) 2 (8%) 4 (17%) 
Is there anything you feel should be left 
out that is included? 
11 (46%) 11 (46%) 2 (8%) 
Is there anywhere where you feel the 
style of the language is not appropriate 
(eg patronising confusing). 
12 (50%) 9 (37%) 3 (13%) 
Do you feel there is anything factually 
incorrect? 
16 (67%) 6 (25%) 2 (8%) 
Do you feel that these are generally 
appropriate leaflets to give to patients 
from a GP following a consultation 
17 (71%) 5 (21%) 2 (8%) 
Do you feel that GPs would generally 
like and use these leaflets? 
18 (75%) 2 (8%) 4 (17%) 
Do you think that patients would find 
these leaflets useful? 
21 (87%) 1 (5%) 2 (8%) 
  
In contrast to the GP respondents, the patient groups’ responses contained a large amount of 
comment in addition to the yes/no answers. In general they were more critical and the 
majority felt that there was either essential information not included or some errors in content 
and style. Space does not permit inclusion of all the comments but on the whole the criticisms 
were constructive and helpful. Despite their comment, the majority still felt the leaflets were 
appropriate and would be found useful by patients and doctors although 4 respondents 
stipulated this only if their suggested changes were made. 
The majority of the constructive comments and corrections by the patient groups were acted 
upon and the leaflets went through an extensive editing process. Some of the groups 
wondered why we were producing leaflets when their organisation also produced similar 
titles. To the groups who responded, a letter of thanks was returned with an explanation where 
appropriate explaining the nature of PILs and their integration into Prodigy. My response was 
that I did not wish to replace the well produced pre-printed leaflets that many groups produce, 
but in the absence of an available leaflet in a doctors surgery, a database of leaflets is a useful 
resource which will never run out and will be easily accessed. 
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7 Appendix 4 -Readability of  PILs 
7.1 Summary 
The discussion about validation is covered in a previous section (Section 6) The end result 
was that the Watchword software was used in conjunction with the WordWeb thesaurus. I 
was able to analyse the leaflets and edit them with relative ease.  
7.2 The process of analysis 
For each leaflet, a certain number of words were identified that could be excluded from the 
analysis. These were chosen as medical or technical words which were explained in the text 
or could be reasonably expected to be in the specialist vocabulary of a patient with the 
condition. These words were likely to have not been included in the core dictionary. For 
example, the word angina may be presumed to be known by someone with angina but may 
not be understood by a significant number of people in the general public. The only way to 
have done this in the time constraints was to use my discretion and there may be controversy 
over whether a word could justifiably be excluded from the analysis or not. The words 
excluded for each leaflet is not printed out but is available on disc.  
In short, the Watchword software will give 4 scores for each leaflet. A vocabulary index (with 
and without the excluded words) and a difficulty index (with and without excluded words.)  
An agreed formula was to take an average of the vocabulary and difficulty scores (I shall call 
this the readability index). It was felt reasonable to aim for this not to exceed 12 (with 
excluded words) for any leaflet.  
The set of original leaflets were analysed and a number of leaflets were identified as being too 
complex (ie the readability index being 13 or more). 
Although the level to aim for was 12-13, my objective was to keep the maximum level of the 
readability index to 12 as far as possible. 
Those leaflets identified as too complex were edited to try and bring the readability index 
down. 
The final set of leaflets, after editing, were re-analysed. The same excluded words were used 
for the original and final versions for each leaflet. 
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7.3 Comments 
The aim was to ensure all leaflets in Prodigy were readable and a readability index of no more 
than 12 was considered reasonable to aim for. This took into account the time pressures of 
getting the leaflets ready for Phase 2 distribution of Prodigy software. To have a readability 
index of below 10 would have been ideal. 
It was reassuring to find that even without any editing, of the original set of 182 leaflets, 150 
(82%) scored 12 or below (table 3- see Appendix 5). The average readability index was 11.46 
before editing with a SD of 0.8. This would be in keeping with a subjective attitude of the 
original authoring of keeping the text as easy to read as possible. However, the objective 
scoring did demonstrate that 32 leaflets (18%) needed to be edited to improve readability. 
A deadline was imposed to finish editing and at that time a `final` set of leaflets were 
distributed to Prodigy sites. At that point the number of leaflets scoring above 12 had been 
reduced to 9 (5%) and have been identified (Table 6- see Appendix 5). However, of these 9 
leaflets the one entitled `the contraceptive sponge` will be removed at the next upgrade due to 
it now no longer being relevant. Of the remaining 8, non scored higher than 13. The average 
readability index for the final leaflets had reduced to 11.23 with a SD reduced to 0.68.  
Graph 1 visually demonstrates the `shifting` to the left of the readability indexes of the final 
set compared to the original set of leaflets. It also demonstrates that the bulk of the leaflets 
have a readability index  between 10.75 and 11.75 with a significant skew to the lower end of 
the readability range. This is what was hoped for and indeed expected. However, it is 
accepted that some work still needs to be done on a few leaflets at the top of the range to 
completely eliminate the right hand skew and to have a sharp cut off at the readability index 
of 12. 
Table 5 (see Appendix 5) demonstrates that after editing the leaflets 105 (58%) remained 
unchanged. This is to be expected as the leaflets scoring high were the targeted leaflets to edit. 
The bulk did not need any editing to achieve the target readability level. 65 leaflets (36%) are 
shown to have improved (ie their readability index reduced). The degrees of improvement are 
variable as some needed more attention than others. At first sight it may seem anomalous that 
12 leaflets appeared more complex after editing. These 12 leaflets are identified in table 4 
(See Appendix 5). On scrutinising these, it is apparent that minor changes had been made to 
them on the basis of patient group and GP feedback. This had unwittingly increased their 
readability index slightly. However, none of these leaflets had a high readability index before 
or after editing and they all remained at the comfortable lower end of the scale. Slight 
alterations to leaflets will undoubtedly alter their scores slightly up or down but so long as the 
score remains comfortably low, this is of little concern. 
7.4 Summary 
The original set of PILs was generally readable. However, there was room for improvement 
and with the aid of the Watchword software, the leaflets needing attention were readily 
identified and editing was relatively easy to do. Changes made largely consisted of shortening 
long sentences or dividing them up into two shorter sentences and using easier words with the 
same meaning when long words were identified. It is impossible to eliminate medical words 
from leaflets talking about medical matters but provided they are explained in the text it 
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seemed reasonable to exclude them from the vocabulary index calculations. Watchword is a 
satisfactory piece of software to use and combined with the WordWeb computerised 
thesaurus it is a powerful tool to aid the writing of material designed to be read by the 
majority of the population. 
Looking to the future PILs will continue to be revised both to reflect medical opinion and to 
improve comprehension.  The advice contained in this report combined with the Watchword 
software will be a powerful combination to ensure acceptable written Patient Information 
leaflets. 
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8 Appendix 5 -Tables and Graphs showing Results 
of use of Watchword and WordWeb Software 
8.1 Summary of tables and graphs of Results  
Table 1 shows the results of the analysis of the original set of leaflets. Table 2 shows the 
results of the final set after editing. 
Table 3 shows the pooled statistics of the original set of leaflets and the final set after editing.  
Each leaflet has a main score of interest - the `readability index`. This is the average score 
between the difficulty index (words excluded) and vocabulary index (words excluded). Graph 
1 draws a plot of these readability indexes for the original set of leaflets and for the final set of 
leaflets.  
Table 4 identifies the leaflets that seemed to have a higher readability index after revision than 
before.  
For each leaflet, the readability index of the final leaflet was subtracted from the readability 
index of the original leaflet. Table 5 shows the differences of readability indexes between the 
original set and final set of leaflets. For example, 105 leaflets did not change their readability 
index, 22 leaflets had their readability reduced by 0.25, 16 leaflets had their readability 
reduced by 0.5 etc.  
Table 6 identifies the leaflets after editing that still have a readability index greater than 12. 
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Table 1: Original Alphabetical 
 
Title Vocabulary 
Index 
VI (Excluded) Difficulty 
Index 
DI (Excluded) 
ACID REFLUX AND OESOPHAGITIS 15 13.5 10.5 9 
ACNE 14 13.5 9.5 9.5 
ACUTE SINUSITIS 16.5 15 12 9.5 
ALCOHOL 15 13 12 11.5 
AN ABNORMAL SMEAR RESULT 14.5 13 8.5 8.5 
ANAL FISSURE 14.5 12.5 10.5 10 
ANGINA 15 13.5 9.5 8.5 
ASPIRIN - HELPING TO PREVENT HEART ATTACKS 
AND STROKES 
16 13 11.5 11 
ASTHMA 14.5 13.5 9.5 8.5 
ATHLETE`S FOOT (TINEA PEDIS) 13.5 13 8.5 9 
ATOPIC ECZEMA 14.5 13.5 10 10 
ATRIAL FIBRILLATION (AF) AND DIGOXIN 15 13.5 9.5 9.5 
BABY COLIC 11.5 11 9 8 
BACTERIAL VAGINOSIS 15 13 12 11.5 
BEDWETTING - ALARMS 11.5 11 9.5 9 
BEDWETTING (ENURESIS) 11.5 11 9 9 
BENIGN ENLARGEMENT OF THE PROSTATE GLAND 15 13.5 11 9.5 
BENZODIAZEPINES 13.5 13 11 10.5 
BLADDER RETRAINING 13.5 11 8 8.5 
BLADDER TRAINING - FOR BED WETTING 11.5 10.5 9 9 
BLEPHARITIS 15.5 14 10 10 
BLOCKED TEAR DUCTS OF BABIES 13 12 9.5 8.5 
BREAST FEEDING - THE BENEFITS 14 13 10.5 10.5 
CARPAL TUNNEL SYNDROME 15 13.5 10.5 10 
CATARACTS 13.5 12.5 9.5 9 
CERVICAL SPONDYLOSIS 15 14 10 10 
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CHICKEN POX 13.5 12.5 10 9.5 
CHILDHOOD SQUINT 13 12 10 9.5 
CHLAMYDIA 14.5 13.5 10.5 10 
CHOLERA IMMUNISATION 17 15 13 13 
CHOLESTEROL AND HEALTH 16 14 9.5 9 
CHRONIC BRONCHITIS 15 13.5 10.5 10 
CHRONIC RHINITIS AND NASAL SPRAYS 14.5 14 11 10 
COLD HANDS AND RAYNAUD`S PHENOMENON 14.5 13.5 11 10 
COLD SORES 14 13.5 8.5 8.5 
COMBINED PILL AND THE SEVEN DAY GUIDELINE 13.5 11.5 10 9.5 
CONDOMS FOR WOMEN 12 12 9 9 
CONJUNCTIVITIS 14 14 10.5 10.5 
CONSTIPATION 16.5 14 10.5 10 
CONTRACEPTIVE VAGINAL RING 14 14 9 9 
COUGHS AND COLDS IN CHILDREN 13.5 12 11.5 10.5 
CYCLICAL BREAST PAIN 15.5 13.5 10 8.5 
CYSTITIS IN WOMEN 15.5 13 10.5 9 
DEMENTIA IN THE ELDERLY 14.5 13.5 11 11 
DEPRESSION 13 12.5 8.5 9 
DIABETES 17.5 15.5 10.5 9.5 
DIVERTICULAR DISEASE (DIVERTICULOSIS) 16.5 14 11.5 9 
DRY EYES 14 13 11 10 
DTP (Diphtheria Tetanus Pertussis) IMMUNISATION 15 13.5 10.5 10 
DUPUYTRENS CONTRACTURE 14 12.5 11.5 10.5 
EAR WAX 13 13 10 10 
EARLY PREGNANCY AND PRE CONCEPTION ADVICE 15 15 11 11 
EARS AND FLYING 13.5 13.5 10 10 
ECZEMA PATCHES 14.5 13 11.5 11.5 
EMERGENCY CONTRACEPTION - HORMONAL 
METHOD 
15 14 10.5 10 
ENDOMETRIOSIS 14.5 13.5 12.5 12 
EXERCISE - Why it's important 15.5 14 10.5 10 
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FEBRILE CONVULSIONS 13 11.5 10 10 
FEMALE STERILISATION 13.5 13 11.5 11 
FIBRE IN THE DIET 17 14.5 9.5 9.5 
FIBROIDS 15 13.5 12 9.5 
FLU LIKE ILLNESSES 15.5 13.5 11 10.5 
GALLSTONES 15.5 13.5 10.5 10 
GANGLION 13.5 13 10 10 
GASTROENTERITIS IN ADULTS 15.5 14 9.5 9 
GASTROENTERITIS IN CHILDREN 13.5 13 10 10 
GENITAL HERPES SIMPLEX 14.5 13 9 9 
GLAUCOMA (PRIMARY OPEN ANGLE GLAUCOMA) 13.5 12.5 10 10 
GLUE EAR 12.5 12 9 9 
GOUT 15 13.5 10 10 
HAEMOPHILUS INFLUENZA TYPE B (HIB) 
IMMUNISATION 
15.5 13.5 11 10 
HAEMORRHOIDS (PILES) 16.5 15 13.5 11.5 
HAND FOOT AND MOUTH DISEASE 14.5 13.5 8.5 8.5 
HAY FEVER 15.5 14 11 9 
HEAD INJURY INSTRUCTIONS 11.5 11.5 8.5 8.5 
HEAD LICE AND NITS 13.5 13.5 9 8.5 
HEART FAILURE 14 13.5 9.5 9.5 
HELICOBACTER PYLORI & STOMACH PAIN 14.5 13 10 9.5 
HEPATITIS A 15 14 11.5 11 
HEPATITIS A IMMUNISATION 15.5 14 12 11.5 
HEPATITIS B IMMUNISATION 14.5 13.5 13.5 12.5 
HERNIA 13 13 9 9 
HYPERTENSION 14 13.5 9.5 9.5 
HYPOTHYROIDISM (UNDERACTIVE THYROID) 15 13.5 10.5 10 
HYSTERECTOMY 14.5 13 8.5 8.5 
IDIOPATHIC OEDEMA (FLUID RETENTION) 15 14 10 10 
IMMUNISATION - GENERAL CONSIDERATIONS AND 
UK SCHEDULE 
17 14 12 10.5 
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INCONTINENCE IN WOMEN 14 13.5 10 9.5 
INFECTIOUS MONONUCLEOSIS (GLANDULAR FEVER) 16.5 14 10.5 8.5 
INFERTILITY - A BASIC UNDERSTANDING 14 12.5 10 9.5 
INFLUENZA IMMUNISATION 15 14 11 9.5 
INGROWING TOENAILS 13 13 10 10 
INJECTABLE CONTRACEPTIVE 13.5 13.5 10.5 10.5 
INSOMNIA - POOR SLEEP 13 12.5 9 9 
INTRA UTERINE DEVICE (THE IUD) 14 12 11 10 
IRRITABLE BOWEL SYNDROME 16 14 10.5 10 
LEG ULCERS (VENOUS TYPE) 14.5 14 10.5 10 
LIPOMA 13 12 8.5 8.5 
LIQUID NITROGEN TREATMENT 15 14 9 9 
LUMBAR BACK PAIN (MECHANICAL) 16 15.5 10.5 10.5 
M.S.U. (Midstream Specimen of Urine) 13.5 13.5 8 8 
MALE STERILISATION - VASECTOMY 13.5 13 10.5 10.5 
MAMMOGRAPHY 14 13 10 9.5 
MEASLES MUMPS AND RUBELLA IMMUNISATION 
(MMR) 
14 11.5 11 10 
MENINGOCOCCAL IMMUNISATION 15.5 13.5 11.5 11 
MENSTRUATION AND NORMAL PERIODS 11.5 11 8 8 
MICROBES GERMS AND THE USE OF ANTIBIOTICS 16 14 11.5 9 
MIGRAINE - Drugs to prevent attacks 14 12.5 11 10 
MIGRAINE - GENERAL CONSIDERATIONS 14.5 12.5 11 10.5 
MIGRAINE AND DIET 14 13.5 12 12 
MISCARRIAGE 14 12.5 12.5 12 
MYOCARDIAL INFARCTION (HEART ATTACK) 14.5 13.5 10 9.5 
NAPPY RASH 14.5 14 9 9 
NIGHT CRAMPS 15 14 9.5 9 
NON-SPECIFIC VIRAL RASH 16 13.5 8.5 8.5 
OSTEOARTHRITIS 16 14.5 10.5 10.5 
OSTEOPOROSIS 14.5 13.5 10 10 
OTITIS MEDIA (EAR INFECTION) 14.5 14 10 9.5 
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PAINFUL PERIODS (DYSMENNORHOEA) 16 14 11 10 
PARACETAMOL 14.5 13 9.5 9.5 
PELVIC FLOOR EXERCISES 13 13 8.5 8 
PEPTIC INFLAMMATION AND ULCERATION 15.5 13.5 10 8.5 
PERIPHERAL VASCULAR DISEASE IN LEGS 15 13.5 10.5 10 
PITYRIASIS ROSEA 15 14 8.5 8.5 
PITYRIASIS VERSICOLOR 14.5 14 9.5 9 
PLANTAR FASCIITIS 14 13.5 10.5 10 
PNEUMOCOCCAL IMMUNISATION 16 13.5 11.5 8.5 
POLIO IMMUNISATION 15.5 12 12 10.5 
POLYMYALGIA RHEUMATICA 15 13.5 11.5 11 
PREVENTING HEART DISEASE 15.5 13 11 10 
PRURITUS ANI (ITCHY BOTTOM) 15 14.5 8.5 9 
PSORIASIS 14.5 13.5 9.5 9.5 
RABIES IMMUNISATION 14.5 13 11.5 11.5 
RAISED TEMPERATURES (FEVERS) IN CHILDREN 13 12.5 10 9.5 
REPETITIVE STRAIN INJURY - RSI 16 15 13 12.5 
ROSACEA 14.5 13.5 11.5 11 
RUBELLA IMMUNISATION 15 13 11.5 10.5 
SCABIES 13 13 10 10 
SEBACEOUS CYSTS 15 13.5 9 8.5 
SEBORRHOEIC WARTS 12.5 12 8.5 8.5 
SHINGLES 14 13.5 8.5 8.5 
SHORT CONTACT DITHRANOL FOR PSORIASIS 13.5 13 10 10 
SKIN AND SCALP CONCERNS OF HEALTHY BABIES 12 12 8.5 8.5 
SLAPPED CHEEK DISEASE 14.5 13.5 8.5 8.5 
SMOKING - THE FACTS 14.5 13 10.5 10 
SMOKING - TIPS ON STOPPING 11.5 11.5 10 10 
SORE THROAT 16.5 14 11 10.5 
STAR CHARTS - FOR BEDWETTING 11 11 9.5 9.5 
STRESS - TIPS ON HOW TO AVOID IT 13.5 13 11 11 
PRODIGY Project report 
 
 
Phase Two PILs Readability - E 
 
© Sowerby Centre for Health Informatics at Newcastle,   November 1998  
 
Page 55 of  82 
 
STROKE 15 13.5 9 9 
SUBCONJUNCTIVAL HAEMORRAGE 12 10.5 9 8 
TEETH AND CHILDREN 12.5 12 10 8.5 
TELOGEN EFFLUVIUM 12.5 11.5 9.5 9.5 
TEMPERATURE CHART FOR OVULATION 12.5 11.5 8.5 8 
TEMPORAL ARTERITIS (GIANT CELL ARTERITIS) 16 14 11 11 
TENNIS ELBOW 15.5 14 10 10 
TESTICULAR SELF-EXAMINATION 13.5 13.5 10 9.5 
TETANUS IMMUNISATION 15.5 13.5 10 10 
THE CERVICAL SMEAR TEST 12 11 8.5 8.5 
THE COMBINED ORAL CONTRACEPTIVE PILL 14 14 9.5 9 
THE CONDOM (SHEATH) 14 13.5 9 9 
THE CONTRACEPTIVE SPONGE 15.5 15 12 11.5 
THE MENOPAUSE AND HORMONE REPLACEMENT 
THERAPY 
14 13 9 8.5 
THE MENOPAUSE AND SEX 14 13 10.5 10 
THE PREMENSTRUAL SYNDROME 14.5 13.5 11.5 11 
THE PROGESTOGEN ONLY PILL 13.5 13 9 9 
THE SPERM COUNT 15 14 11 11 
THREADWORMS 12 11.5 9 9 
TINEA CRURIS 14 13.5 8.5 8.5 
TRICHOMONAS VAGINALIS 14 13.5 9.5 9 
TRICYCLIC ANTIDEPRESSANTS 13.5 12 12 9.5 
TUBERCULOSIS AND B.C.G. IMMUNISATION 15.5 13 11.5 10.5 
TYPHOID IMMUNISATION (ORAL VACCINE) 15.5 13.5 13 10 
TYPHOID IMMUNISATION (TYPHIM INJECTION) 16 14 12.5 12 
UNDESCENDED TESTIS 12 11 9.5 9.5 
URINE INFECTIONS IN CHILDREN UNDER FIVE 15 12.5 12 11 
URTICARIA 15 13.5 12 11.5 
VAGINAL DRYNESS AND ATROPHIC VAGINITIS 15.5 14 10.5 10 
VAGINAL THRUSH 16 14 10 8.5 
VARICOSE VEINS 15 15 10 10 
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WARTS AND VERRUCAS 13.5 11.5 10.5 9 
YELLOW FEVER IMMUNISATION 15.5 13.5 10.5 10 
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Table 2: Final Alphabetical 
 
Title Vocabulary 
Index 
VI (Excluded) Difficulty 
Index 
DI (Excluded) 
ACID REFLUX AND OESOPHAGITIS 15 13.5 10.5 9 
ACNE 14 13.5 9.5 9.5 
ACUTE SINUSITIS 15.5 14 10.5 8.5 
ALCOHOL 14.5 13 10.5 9 
AN ABNORMAL SMEAR RESULT 14.5 13 8.5 8.5 
ANAL FISSURE 14.5 12.5 10.5 10 
ANGINA 15 13.5 9.5 8.5 
ASPIRIN - HELPING TO PREVENT HEART 
ATTACKS AND STROKES 
15 12 11 9 
ASTHMA 14.5 13.5 9.5 8.5 
ATHLETE`S FOOT (TINEA PEDIS) 13.5 13 8.5 8.5 
ATOPIC ECZEMA 14.5 14 10 10 
ATRIAL FIBRILLATION (AF) AND DIGOXIN 14.5 13 9.5 9 
BABY COLIC 11.5 11 9 8.5 
BACTERIAL VAGINOSIS 14.5 12.5 11 9 
BEDWETTING - ALARMS 12 12 9 9 
BEDWETTING (ENURESIS) 12 11 9 9 
BENIGN ENLARGEMENT OF THE PROSTATE 
GLAND 
15 13.5 11 9.5 
BENZODIAZEPINES 13 12.5 10.5 10 
BLADDER RETRAINING 13.5 11 8 8.5 
BLADDER TRAINING - FOR BED WETTING 11.5 10.5 9 9 
BLEPHARITIS 15.5 14 10 10 
BLOCKED TEAR DUCTS OF BABIES 13 12 9.5 8.5 
BREAST FEEDING - THE BENEFITS 15 13 10.5 10 
CARPAL TUNNEL SYNDROME 15 13.5 10.5 10 
CATARACTS 13.5 12.5 9.5 9 
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CERVICAL SPONDYLOSIS 15 14 10 10 
CHICKEN POX 13.5 12.5 10 9.5 
CHILDHOOD SQUINT 13 12 10 9.5 
CHLAMYDIA 14.5 13 10.5 10 
CHOLERA IMMUNISATION 16 14 12 10 
CHOLESTEROL AND HEALTH 16 14 10.5 10 
CHRONIC BRONCHITIS 15 13.5 10.5 10 
CHRONIC RHINITIS AND NASAL SPRAYS 14.5 14 11 10 
COLD HANDS AND RAYNAUD`S 
PHENOMENON 
14.5 13.5 11 10 
COLD SORES 14 13.5 8.5 8.5 
COMBINED PILL AND THE SEVEN DAY 
GUIDELINE 
13.5 11.5 10 9.5 
CONDOMS FOR WOMEN 12 12 9 9 
CONJUNCTIVITIS 14 14 9.5 9.5 
CONSTIPATION 16.5 14 10.5 10 
CONTRACEPTIVE VAGINAL RING 14 14 9 9 
COUGHS AND COLDS IN CHILDREN 13.5 12 11.5 9.5 
CYCLICAL BREAST PAIN 15.5 13.5 10 8.5 
CYSTITIS IN WOMEN 15.5 13 10.5 9 
DEMENTIA IN THE ELDERLY 14 13 10.5 10 
DEPRESSION 13 12 10 8.5 
DIABETES 17 14.5 9.5 9 
DIVERTICULAR DISEASE (DIVERTICULOSIS) 16.5 14 11.5 9 
DRY EYES 14 13 11 10 
DTP (Diphtheria Tetanus Pertussis) 
IMMUNISATION 
15 13 10.5 10.5 
DUPUYTRENS CONTRACTURE 14 12.5 11.5 10.5 
EAR WAX 13 13 10 10 
EARLY PREGNANCY AND PRE CONCEPTION 
ADVICE 
15 15 11 11 
EARS AND FLYING 13.5 13 10 9.5 
ECZEMA PATCHES 14 13 11.5 11 
EMERGENCY CONTRACEPTION - HORMONAL 15 13.5 11 10 
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METHOD 
ENDOMETRIOSIS 14.5 13.5 12.5 12 
EXERCISE - Why it's important 15.5 14 10.5 10 
FEBRILE CONVULSIONS 13 11 9.5 8.5 
FEMALE STERILISATION 13 13 11.5 10.5 
FIBRE IN THE DIET 17 14 9.5 9.5 
FIBROIDS 15 13.5 12 9.5 
FLU LIKE ILLNESSES 15.5 13.5 11 9.5 
GALLSTONES 15.5 13.5 10.5 10 
GANGLION 13.5 13 10 10 
GASTROENTERITIS IN ADULTS 15.5 13.5 9.5 9 
GASTROENTERITIS IN CHILDREN 13.5 12.5 10 9.5 
GENITAL HERPES SIMPLEX 15 13.5 9.5 9.5 
GLAUCOMA (PRIMARY OPEN ANGLE 
GLAUCOMA) 
14 13 9.5 9.5 
GLUE EAR 12.5 12 9 9 
GOUT 13.5 12 8.5 7.5 
HAEMOPHILUS INFLUENZA TYPE B (HIB) 
IMMUNISATION 
16 13.5 10.5 10 
HAEMORRHOIDS (PILES) 15.5 13.5 11 9 
HAND FOOT AND MOUTH DISEASE 14.5 13.5 8.5 8.5 
HAY FEVER 15.5 14 11 9 
HEAD INJURY INSTRUCTIONS 11.5 11.5 8.5 8.5 
HEAD LICE AND NITS 13.5 13.5 9 8.5 
HEART FAILURE 13.5 13.5 9 9 
HELICOBACTER PYLORI & STOMACH PAIN 14.5 13 10 9.5 
HEPATITIS A 13.5 13 9 9 
HEPATITIS A IMMUNISATION 14.5 13 10.5 9 
HEPATITIS B IMMUNISATION 14.5 13 11.5 11 
HERNIA 13 13 9 9 
HYPERTENSION 14 13.5 9.5 9.5 
HYPOTHYROIDISM (UNDERACTIVE 
THYROID) 
14.5 13 10 8.5 
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HYSTERECTOMY 14.5 13 8.5 8.5 
IDIOPATHIC OEDEMA (FLUID RETENTION) 15 14 10 10 
IMMUNISATION - GENERAL 
CONSIDERATIONS AND UK SCHEDULE 
17 14 12 9 
INCONTINENCE IN WOMEN 14 13.5 10 9.5 
INFECTIOUS MONONUCLEOSIS (GLANDULAR 
FEVER) 
16.5 14 10.5 8.5 
INFERTILITY - A BASIC UNDERSTANDING 14 12.5 10 9.5 
INFLUENZA IMMUNISATION 15 13.5 11 9.5 
INGROWING TOENAILS 13 13 10 10 
INJECTABLE CONTRACEPTIVE 13.5 13.5 10.5 10.5 
INSOMNIA - POOR SLEEP 13 12.5 9 9 
INTRA UTERINE DEVICE (THE IUD) 14 12 10.5 10.5 
IRRITABLE BOWEL SYNDROME 16 14 10.5 10 
LEG ULCERS (VENOUS TYPE) 14.5 14 10.5 10 
LIPOMA 13 12 8.5 8.5 
LIQUID NITROGEN TREATMENT 15 14 9 9 
LUMBAR BACK PAIN (MECHANICAL) 15.5 14.5 10 10 
M.S.U. (Midstream Specimen of Urine) 13.5 13 8 8 
MALE STERILISATION - VASECTOMY 13 12.5 10.5 10.5 
MAMMOGRAPHY 14 13 10 9.5 
MEASLES MUMPS AND RUBELLA 
IMMUNISATION (MMR) 
14 12 11 10 
MENINGOCOCCAL IMMUNISATION 15 13.5 10 9.5 
MENSTRUATION AND NORMAL PERIODS 11.5 11 8 8 
MICROBES GERMS AND THE USE OF 
ANTIBIOTICS 
16 13.5 11.5 9 
MIGRAINE - Drugs to prevent attacks 14 12.5 10.5 9.5 
MIGRAINE - GENERAL CONSIDERATIONS 14.5 12.5 11.5 9.5 
MIGRAINE AND DIET 13.5 13 11.5 11.5 
MISCARRIAGE 14.5 12.5 11.5 11 
MYOCARDIAL INFARCTION (HEART ATTACK) 14.5 13 9 9 
NAPPY RASH 13.5 13.5 8.5 8.5 
NIGHT CRAMPS 15 13.5 10 9.5 
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NON-SPECIFIC VIRAL RASH 16 13.5 8.5 8.5 
OSTEOARTHRITIS 16 14.5 10.5 10.5 
OSTEOPOROSIS 14.5 13.5 10 10 
OTITIS MEDIA (EAR INFECTION) 14.5 13.5 10 9.5 
PAINFUL PERIODS (DYSMENNORHOEA) 16 14 11 10 
PARACETAMOL 14.5 13 9.5 9.5 
PELVIC FLOOR EXERCISES 13 13 8.5 8 
PEPTIC INFLAMMATION AND ULCERATION 15 13 9 8 
PERIPHERAL VASCULAR DISEASE IN LEGS 15 13.5 10.5 10 
PITYRIASIS ROSEA 15 14 8.5 8.5 
PITYRIASIS VERSICOLOR 14.5 13.5 9.5 9 
PLANTAR FASCIITIS 14 13.5 10.5 10 
PNEUMOCOCCAL IMMUNISATION 16 13.5 11.5 8.5 
POLIO IMMUNISATION 15.5 12.5 12 10.5 
POLYMYALGIA RHEUMATICA 14.5 13 11 9 
PREVENTING HEART DISEASE 15.5 13 10 10 
PRURITUS ANI (ITCHY BOTTOM) 14 13.5 8.5 8.5 
PSORIASIS 14.5 13.5 9.5 9.5 
RABIES IMMUNISATION 14.5 13 11.5 11.5 
RAISED TEMPERATURES (FEVERS) IN 
CHILDREN 
13 13 9.5 9.5 
REPETITIVE STRAIN INJURY – RSI 15.5 14 11.5 9.5 
ROSACEA 14 13 11 9 
RUBELLA IMMUNISATION 15 13 11.5 10 
SCABIES 13 13 10 10 
SEBACEOUS CYSTS 15 13.5 9 8.5 
SEBORRHOEIC WARTS 12.5 12 8.5 8.5 
SHINGLES 14 13.5 8.5 8.5 
SHORT CONTACT DITHRANOL FOR 
PSORIASIS 
13.5 13 10 10 
SKIN AND SCALP CONCERNS OF HEALTHY 
BABIES 
12 12 8.5 8.5 
SLAPPED CHEEK DISEASE 14.5 13.5 8.5 8.5 
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SMOKING - THE FACTS 14.5 13 10.5 10 
SMOKING - TIPS ON STOPPING 11.5 11.5 10 10 
SORE THROAT 16.5 14 11 9.5 
STAR CHARTS - FOR BEDWETTING 11 10.5 9 9 
STRESS - TIPS ON HOW TO AVOID IT 13.5 13 11 11 
STROKE 14.5 13 9 9 
SUBCONJUNCTIVAL HAEMORRAGE 12 10.5 9 8 
TEETH AND CHILDREN 12.5 12 10 8.5 
TELOGEN EFFLUVIUM 12.5 11.5 9.5 9.5 
TEMPERATURE CHART FOR OVULATION 12.5 11.5 8.5 8 
TEMPORAL ARTERITIS (GIANT CELL 
ARTERITIS) 
14.5 13 11 9 
TENNIS ELBOW 15.5 14 10 10 
TESTICULAR SELF-EXAMINATION 13.5 13.5 10 9.5 
TETANUS IMMUNISATION 15 13.5 9.5 9.5 
THE CERVICAL SMEAR TEST 12 11 8.5 8.5 
THE COMBINED ORAL CONTRACEPTIVE PILL 14 14 10 9.5 
THE CONDOM (SHEATH) 14 13 9 9 
THE CONTRACEPTIVE SPONGE 15.5 15 12 11.5 
THE MENOPAUSE AND HORMONE 
REPLACEMENT THERAPY 
14.5 13 8.5 8.5 
THE MENOPAUSE AND SEX 14 13 10.5 10 
THE PREMENSTRUAL SYNDROME 14 13 10.5 10 
THE PROGESTOGEN ONLY PILL 13.5 13.5 9 9 
THE SPERM COUNT 15 14 11 11 
THREADWORMS 11.5 11 9 9 
TINEA CRURIS 14 13.5 8.5 8.5 
TRICHOMONAS VAGINALIS 13.5 13.5 10.5 10 
TRICYCLIC ANTIDEPRESSANTS 13.5 12 11.5 9.5 
TUBERCULOSIS AND B.C.G. IMMUNISATION 14.5 12.5 9.5 9 
TYPHOID IMMUNISATION (ORAL VACCINE) 15.5 13.5 13 10 
TYPHOID IMMUNISATION (TYPHIM 
INJECTION) 
16 14 12.5 12 
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UNDESCENDED TESTIS 12 11 9.5 9.5 
URINE INFECTIONS IN CHILDREN UNDER 
FIVE 
15 12.5 10.5 9 
URTICARIA 15 13.5 9 9 
VAGINAL DRYNESS AND ATROPHIC 
VAGINITIS 
15.5 14 10.5 10 
VAGINAL THRUSH 16 13.5 10 8.5 
VARICOSE VEINS 15 13.5 10 10 
WARTS AND VERRUCAS 13 11.5 10 9 
YELLOW FEVER IMMUNISATION 15.5 13.5 10.5 10 
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Table 3: Comparison of Original and Final analysis of PILs 
 
Original Vocabulary 
Index 
VI 
(Excluded) 
Difficulty 
Index 
DI 
(Excluded) 
Ave VI & 
DI  
Average 14.37 13.19 10.24 9.74 11.46 
Standard 
Deviation 
1.28 0.97 1.18 1.00 0.80 
Max 17.50 15.50 13.50 13.00  
Min 11.50 11.00 8.50 8.50  
Mode 15.00 13.50 10.00 10.00  
 
Final Vocabulary 
Index 
VI 
(Excluded) 
Difficulty 
Index 
DI 
(Excluded) 
Ave VI & 
DI 
Average 14.26 13.04 10.04 9.42 11.23 
Standard 
Deviation 
1.22 0.88 1.03 0.81 0.68 
Max 17.00 15.00 13.00 12.00  
Min 11.00 11.50 8.00 7.50  
Mode 14.50 13.00 10.00 10.00  
 
The original analysis identified 32 (18%) leaflets over the target readability score of 12.  The 
overall average was 11.46.  The final analysis identified 9 (5%) leaflets over the target 
readability score of 12.  The overall average was 11.23.  
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Figure 1: Comparision of Pre-Post Average between 
Original and Final Leaflets (words excluded)
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Table 4: PILs with readability score higher as a result of revision process 
 
Title Original Final Change 
Baby Colic 9.5 9.75 -0.25 
Raised Temperatures in Children 11 11.25 -0.25 
The Progestrogen Only Pill 11 11.25 -0.25 
The Combined Oral Contraceptive Pill 11.5 11.75 -0.25 
Measles, Mumps and Rubella Immunisation (MMR) 10.75 11 -0.25 
Intra Uterine Device (The IUD) 11 11.25 -0.25 
Atopic Eczema 11.75 12 -0.25 
Polio Immunisation 11.25 11.5 -0.25 
Bedwetting- Alarms 10 10.5 -0.50 
Trichomonas Vaginalis 11.25 11.75 -0.50 
Genital Herpes Simplex 11 11.5 -0.50 
Cholesterol and Health 11.5 12 -0.50 
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Table 5: Overall Changes of Scores in PILs as result of revision process  
 
Final Score Reduction Number of Leaflets 
+0.5 4 
+0.25 8 
0 105 
-0.25 22 
0.5 16 
0.75 8 
1 6 
1.25 4 
1.5 4 
1.75 1 
2 4 
 
The final result was that 12 (7%) leaflets that were worse.  105 (58%) leaflets remained the 
same.  65 (36%) leaflets were improved. 
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Table 6: PILs with Final readability score above target of 12 
 
Title Final 
The Contraceptive Sponge 13.25 
Early Pregnancy and Pre-
Conception Advice 
13 
Typhoid Immunisation 
(Tyrium Injection) 
13 
Endometriosis 12.75 
The Sperm Count 12.5 
Osteoarthitis 12.5 
Migraine and Diet 12.25 
Rabies Immunisation 12.25 
Lumbar Backpain 
(Mechanical) 
12.25 
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9 Appendix 6 -Contacted patient groups (* = 
responded) 
Organisation                                               Relevant leaflets  
  
Alcohol Concern                                              - Alcohol leaflet 
Alcoholics Anonymous                                     - Alcohol leaflet 
Al- Anon Family Groups (UK & Eire)              - Alcohol leaflet 
ASH (Action on Smoking and Health)               - Smoking the facts 
                      - Smoking, tips on stopping 
Quitline                     -  Smoking the facts   
        - Smoking, tips on stopping 
*International Glaucoma Association                 - Glaucoma 
*Mind over matter (Testicular cancer )              - Testicular self examination 
Save Our Sons (Testicular Cancer )                   - Testicular self examination 
British Deaf Association                                    - Glue ear 
*National Deaf Childrens Association ( NDCS )    - Glue ear 
*Age Concern                                                     - Dementia in the elderly 
                                                                        - Stroke 
Alzheimers Disease Society                                - Dementia in the elderly 
*The Stroke Association                                      - Stroke 
*British Liver Trust                                             - Hepatitis A 
*British Diabetic Association                                - Diabetes 
*British Heart Foundation                                    - Aspirin 
                                                                          - Heart disease prevention 
                                                                          - Cholesterol and Health 
                                                                          - Exercise why its important 
                                                                          - Smoking the facts 
                                                                          - Smoking tips on stopping 
                                                                          - Angina 
                                                                          - AF and digoxin 
                                                                          - Heart failure 
                                                                          - Hypertension 
                                                                          - Myocardial infarction 
Hypothyroidism support group                           - Hypothyroidism 
National Asthma Campaign                                 - Asthma 
*National Osteoporosis Society                              - Osteoporosis 
*British Polio Fellowship (The)                               - Polio immunisation 
*Herpes Virus Association (The)                             - Genital Herpes 
                                                                           - Cold sores and acyclovir 
*British Migraine Association (The)                        - Migraine (3 leaflets) 
Arthritis Care                                                       - Osteoarthritis 
                                                                            - Gout 
                                                                            - Cervical spondylosis 
  
PRODIGY Project report 
 
 
Phase Two PILs Readability - E 
 
© Sowerby Centre for Health Informatics at Newcastle,   November 1998  
 
Page 70 of  82 
 
National Back Pain Association                              - Back pain - lumbar 
Raynauds and Scleroderma Association                  - Raynauds phenomena 
*Cry-sis                                                                   - Baby colic 
*Enuresis Resource And Information Centre ( ERIC )- Bedwetting (4 leaflets) 
CITA (Council of Involuntary Tranquilliser Addiction) - Benzodiazepines 
Fellowship of Depressives Anonymous                      - Depression 
                                                                               - Antidepressants 
Manic Depression Fellowship                                    - Depression 
                                                                               - Antidepressants 
*MIND                                                                       - Depression 
                                                                                - Benzodiazepines 
                                                                                - Antidepressants 
*Acne Support Group                                                  - Acne 
                                                                                 - Rosacea 
*National Eczema Society                                            - Atopic eczema 
                                                                                 - Eczema patches 
Psoriasis Association (The)                                         - Psoriasis 
                                                                                 - Dithranol leaflet 
Association of Continence Advice                                - Incontinence (3 leaflets) 
Incontact (National Action on Incontinence)               - Incontinence (3 leaflets) 
Association of Breast Feeding Mothers                         - Breast feeding 
*Foresight (pre-conception)                                           - preconception advice 
Hysterectomy Support Network                                    - Hysterectomy 
*Issue (National Fertility Association)                         - Infertility a basic understanding 
                                                                                     - The sperm count 
*La Leche League                                                             - Breast feeding 
*Miscarriage Association                                                  - Miscarriage 
*NAPS (Pre menstrual syndrome)                                     - PMS leaflet 
*National Endometriosis Society (The)                              - Endometriosis 
Women’s Health                                                              - All 28 leaflets in the Gynae section 
Arthritis and Rheumatism Council                                   - Osteoarthritis 
                                                                                       - Gout 
                                                                                       - Cervical spondylosis 
British Lung Foundation                                                  - Asthma 
                                                                                       - Chronic bronchitis 
*Depression Alliance                                                          - Depression 
                                                                                       - Antidepressants 
*Family Heart Association                                                  - Heart disease prevention 
                                                                                        - Cholesterol 
*Family Planning Association                                              - All 12 leaflets on  contraception 
Brook advisory centres                                                      - All 12 leaflets on contraception 
*Migraine Trust                                                                 - Migraine (3 leaflets) 
Women's Health Concern                                                  - 28 leaflets on gynae probs 
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10 Appendix 7 -About the Watchword Software 
Background 
The Watchword software was adapted from an simpler version specified for Acorn computers 
in 1986 by David Moseley, Reader in Applied Psychology in the Department of Education at 
Newcastle University.  It was developed for use with IBM-compatible PC’s with funding 
from the NHS Executive Prodigy (Prescribing RatiOnally with Decision-Support In General 
practice studY) project.  One of the results from Phase 1 of the Prodigy project was a request 
on the part of the participating GPs for more advice leaflets. The Prodigy team examined the 
currently available products, including the Internet, and decided on the Patient Information 
Leaflets compendium (PILs) developed independently by a member of the team, Dr Tim 
Kenny a GP in Newcastle-upon-Tyne.  Tim Kenny has used Watchword to revise existing 
leaflets and continues to do so as an aid to writing new ones. 
What it does 
Watchword is designed for use with Microsoft Word.  It analyses samples of text, using 
algorithms based on established approaches to assessing readability (word and sentence 
length, word repetition and vocabulary range).  It produces an overall reading age readability 
level and separate age-normed indices of reading difficulty and vocabulary.  It allows users 
who are composing text to assess the effects on readability of excluding technical or other 
specified vocabulary and of redrafting through editing in Word.  Experience gained in 
authoring and revising Patient Information Leaflets shows that it is a powerful and flexible aid 
to writing, especially when used in conjunction with an electronic thesaurus. 
How it was developed  
Ithe present version was developed as part of an internal collaboration at the University of 
Newcastle led by the Sowerby Centre for Health Informatics.  The work was commissioned 
by the team and carried out by a programmer then working at the University of Northumbria.  
The software then went through an evaluation process, with an independent test group using 
the PILs leaflets, in an attempt to validate the algorithms.  The results of this testing were very 
encouraging.  There were high correlations between the group’s scores and the scores 
generated by the Watchword software. The group plan to release the results of this testing in 
the very near future.  The software was then assessed for its usability by members of the team 
and comments were made to the programmer who altered the software accordingly. 
What is its availability? 
The software currently is in Phase 2 of its development and the PILs evaluation team are 
looking into further sources of funding to develop the software in order to improve its 
usability, widen its applicability, extend its functionality and to re-test its validity.  A decision 
regarding the availability of Watchword will be made when the product has been finalised. A 
summary report of the literature reviews, research and findings that support the development 
of the project is currently being drafted and should be available for general release soon. 
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